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LABCORE Data Entry Template for Worklist# 9562

Analyst: 0Lj Instrument: GEAOO -3 Book# Vi
Method: LA-548-121 Rev/Mod f- 0

Worklist Comment: S102. Sample size is on traveler. new

S Type Sample# R A Test Matrix Group# Project

1 STD

2 BLNK-PRE

3 SAMPLE

@GEA-02 SOLID

@GEA-02 SOLIDP

S96T001473 0 F @GEA-02 SOLID
Analytes Requested: AM24102 , AM24102E,

CS13702E, EU15402 ,

96000094 S102
C060-02 , C060-02E, CS13702
EU15402E, EU15502 , EU15502E

S96T001473 0 F @GEA-02 SOLID

S96T001474 0 F @GEA-02 SOLID 96000094 S102
Analytes Requested: AM24102 , AM24102E, C060-02 , C060-02E, CS13702

CS13702E, EU15402 , EU15402E, EU15502 , EU15502E

S96T001474 0 F @GEA-02 SOLID

Final page for worklist # 9562

Date Analyst4ignatue' Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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5 SAMPLE

6 DUP

Anyr



worklistrad Version 0.0 04/18/96
06/06/9611:09

Page: I

LABCORE Completed RadChem Report for Worklist#: 9562

Analyst: rdm Instrument: GEA03 Book# gA' 3 17

Method: L- 5 -r2 Rev/Mod E -o

Worklist Comment: S102. Sample size is on traveler. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

1 sTD 0 8GEA-02 C060-02 SOLID 2.21e-02 .53.e-2 100.357 X Recovery
1 SID 0 SGEA-02 C060-02E SOLID 1 1.21 1.210 1 Ct Error
1.510 C ICEA-02 CSlO1 SOLID 2.7024-02 2.73i-02 101.036 5 Recovery
1 STD 0 BGEA-02 CS13702E SOLID 1 1.43 1.430 % Ct Error

2 BLK-PREP 0 BGEA-O2 CC6O-02 SOLID ..... 9I- uCi/
2 BLNK-PREP 0 SGEA-02 CS13702 SOLID 1 1.45e-01 0.145 Xi/g

2 BLNK-PREP 0 SGEA-O2 EL1$402 SOLID 1 <3.9e-2 . Q/
2 BLNK-PREP 0 SGEA-02 EU15502 SOLID 1 <3.26e-2 UCj/g
2 BLoK-PREP 0 GEA-02 AM24102 SOLID 1, 9.04.. ..- 5r2.
3 SAMPLE S96T001473 0 F GEA-02 C060-02 SOLID hI .,< 2.119.-02 211.9e-004 uCi/g
3 SAMPLE *6T001473. 0 F BGEA-O C060-Q2E SOLID */A./ 0.+000 a Ct. Error

3 SAMPLE S96T001473 0 F GEA-02 CS13702 SOLID A 1.002e+02 0.Oe+rOO uCi/g

3 SAMPLE 396T001473 0 F sGEA-02 CS13702E SOLID k/A 0.480 0.06+000 I Ct. Error
3 SAMPLE S96T001473
3 SAMPLE $96T001473

3 SAMPLE S96T001473
3 SAMPLE STO0147S
3 SAMPLE S96T001473
3 SAMPLE S96T001473
4 DUP S96T001473
4 DUP 396T001473
4 DUP S96T001473
4 LIP S96T001473
4 DUP S96T001473
4 DUP S06Th01473
4 DUP S96T001473
4 DUP . SMT001473
4 DUP S96T001473
4 DUP S96TOO1473
5 SAMPLE S96T001474
5 SAMPLE $96T001474
5 SAMPLE S96T001474
5 SAMPLE S96T001474.
5 SAMPLE S96T001474
5 SAMPLE S96T001474
5 SAMPLE S96T001474
5 SAMPLE S96T001474

5 SAMPLE S96T001474
5 SAMPLE S96T001474
6 CUP S96T001474

6 DLP S96T00.1474

0
0
0

0
0

F OGEA-02 EU15402 SOLID h/A 1.726e-01 0.Oe+000 uci/g
F UGEA-02 EU15402E SOLID N/A 22.0 0.00e000 %Ct. Error
F BGEA-02 EU15502 SOLID Ma j,< 2.461e-01 246.0e-003 us/g

F NEA-02 EU1550?E SOLID _jI n/a 0.oe+rO t Ct. Error
F BGEA-02 AM24102 SOLID _LA < 6.368e-01 637.0e-003 uCi/g
F UGEA-02 Ai24102E SOLID g n/ 0.0e+00 % Ct. Error

0 F BGEA-02 C060-02 SOLID <!.12e-2 <2.02e-2 RPD
0 F SEA-02 C060-02E SOLID . /a Ct Error
0 F SGEA-02 CS13702 SOLID 1.00e+02 1.00e+02 0.000 RPD

o F SGEA-02 CSl7D2E SOLID. . . . .4*4 0.480 X Ct Error
0 F BGEA-02 EU15402 SOLID 1.73e-01 2.04e-01 16.446 RPD

0 F CE-2 EU15402E SOLIO 1 18.6 18.600 % Ct Error
0 F SGEA-02 EU15502 SOLID <2.46e-l <2.41e-1 RP)
0 F 8GEA-02 EU15SQZE SOLID 1. n/a X Ct Error

0 F SGEA-02 AN24102 SOLID <6.37e-1 <6.24.-I RPD

0 F EGEA-02 AM24102E SOLID 1 n/ ECt Error
0 F BfEA-02 C060-02 SOLID __NL < 1.716e-02 171.6e-004 uCi/g
0 F .GEA-02 C060-02E SOLID ___IL/. ... .Oe+000 .tct. Error
0 F SGEA-02 CS13702 SOLID __ _I/ 1.005e+02 0.Oe+oOO ut/g

0 F SGEA-02 CS137M2E SOLID I/A 0.470 O.oe+000 % ct. Error

0 F @GEA-02 EU15402 SOLID N/A < 8.154e-02 815.4e-004 uC /g

0 F .GEA-02 EU15402E SOLID __Ni/A f/a . .0e+0.Q % Ct. Error
0 F BGEA-02 EU15502 SOLID ___/A < 2.369e-01 237.0e-003 uCI/g
0 F GEA-02 EU15502E SOLID __N/A n/a 0.0+000 % Ct. Error
0 F SGEA-02 AM24102 SOLID __I/A < 6.118e-01 612.0e-003 uCi/g

0 F 8GEA-02 AM24102E SOLID 141A n/a 0.Oe+OQ O Ct. Error

0 F BGEA-02 C060-02 SOLID <L.72e-2 <l.79e-2 RPD

0 F GEA-02 O6-02E SOLID n/a % Ct Error

Units shown for QC (BLK/BKG) may not reflect the actual units. Z1.11

IW1K',-?WM-DP.17zr, REV.



WHC-Ci-WM-DP-i79, FREV. I
worklistrad Version 0.0 04/18/96 Page: 2
06/06/96 11:09

LABCORE Completed RadChem Report for Worklist#: 9562
Seq Type Saiple# R A Test Matrix Actual Found DL or Yield Unit

6 DUP S961001474 0 F 2GEA-02 CS13702 SOLID 1.000+02 9.98e+01 0.200 RPD
6 DUP S96T001474 0 F BGEA-02 CS13702E SOLID 1 0.470 0.470 % Ct Error
6 DIP sMT00144 OF EA-O2:Eu1k402 SOLID .1j-2 1.g4o-. . P"
6 DUP S96T001474 0 F 2GEA-02 EU15402E SOLID 1 23.9 23.900 % Ct Error

6 DUP :39fT1474 .0 F aGEA-2 EU15502 SOLID 2.37-1 -2.3401 RPD
6 DUP S96T001474 0 F aGEA-02 EU15502E SOLID 1 n/a % Ct Error
6 DP . TOO1474 0 F QCEA-02.Aj42U SOLID 4.12e-1 4.060-1 RPD
6 DUP S96T001474 0 F SGEA-02 AN24102E SOLID 1 n/a I Ct Error

Comments Section:
Comments for sample# S96T001473 and test @GEA-02.

DL=O = > n/a. Sample 1000x higher than blank => OK.

Comments for sample# S96T001474 and test @GEA-02.
DL=O => n/a. Sample 1000x higher than blank => OK.

Final page for worklist# 9562

Analyst Signature Date Analyst Signature Date

RqViewer Signature Date

Units shown for QC (BLK/BKG) may not rcfZed the actual units.
2112



*************************************.* ***************** **** **** * ************

* 222-S Laboratory Counting Room 5-JUN-1996 09:52:11.10
* ** * * *********************************** ** ** ** ** ** * ** * **434r ,* * t, t*~A****

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<
Worklist #: 9562
Sample ID: WL9562-STD Removed by:
Sample Size: 1.OOOOOE-03 L
Dilution Factor: 1.OOOOE+00

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<<
Detector ID:
File Number: dka300:[spec.GEA3]3g3625.cnf
Geometry: 42
Count Time: 0 00:50:00.00 sec
Real Time: 0 00:50:09.64 sec
Dead Time: 0.3%

>>>>>>>>>> ANALYSIS INFORMATION
Sample Count Time: 5-JUN-1996 09:0
Decayed to: 5-JUN-1996 09:0
Standard Deviations: 2
Analysis Library:
Analyst:
Background Subtract:

Verified by:

~tt~z

<<<<<<<<<<
1:22 .08
1:22.08

ENVGEA
ALJ
DKA300:[SPEC.GEA3]3GBACK

>>>>>>>>>> CALIBRATION INFORMATION
Date of last energy calibration: 11-MAR-1994 11:47:01.11
Date of last efficiency calibration: 15-MAR-1994 10:28:40.20

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/L

661.67*
1173.33
1332.58

1323.52
2346.93
2665.54

0
0
0

24157
15838
14623

1.60
1.90
1.99

1315
2339
2655

17
17
19

1.4
1.7
1.7

CS-137
CO-60
CO-60

27.3
25.0
25.6

2113
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Summary of Nuclide Activity
Sample ID : WL9562-STD

Tot-il number of lines in spectrum
Number of unidentified lines
Number of lines tentatively identified

Page : 2
Acquisition date : 5-JUN-1996 09:01:22

30cj::DWM-DP3f.0
3 100.00%

Nuclide Type :

Nuclide Hlife
CO-60 5.27Y
CS-137 30.OOY

Wtd Mean Wtd Mean
Uncorrected Decay Corr

Decay uCi/L uCi/L
1.000 2.529E+01 2.529E+01
1.000 2.730E+01 2.730E+01

Decay Corr 2-Sigma
2-Sigma Error %Error Flags
0.031E+01 1.21
0.039E+01 1.43

Total Activity : 5.259E+01

Grand Total Activity : 5.259E+01

Flags: "K" = Keyline not found
"E" = Manually edited

5.259E+01

5.259E+01

"M" = Manually accepted
"A" = Nuclide specific abn. limit

2114



Minimum Detectable Activity Report
Sample ID : WL9562-STD

Nuclide

BE-7
NA-22
NA-24
K-40
CR-51
MN-54
CO-56
CO-57
CO-58
FE-59
SE-75
SR-85
Y-88
NB-94
ZRNB-95
RU-103
RURH-106
AG-108m
CD-109
AG-110M
SN-113
TE-123mn
SB-124
SB-125
TE-125mn
1-131
CS-134
BA-140
LA- 14 0
CEPR-144
EU-152
EU-154
EU-155
HG-203
TL-208
BI-212
PB-212
BI-214
PB-214
RA-224
RA-226
AC-228
TH-228
TH-229
PA-233
UTH-233
PA-234M
TH-234
U-235
NP-237
NP-239

Bckgnd
Sum

1244.
98.
23.

125.
1176.

765.
748.

1297.
667.
767.

1472.
844.

17.
868.
637.
938.
617.
621.

1156.
952.

1155.
1373.
652.

1200.
1262.
1148.

653.
781.

19.
1302.

33.
97.

1234.
1352.
1356.

646.
1622.

657.
1200.
1596.
1586.

974.
1101.
1154.
1237.
1524.
753.

1081.
1576.
1178.
1251.

Energy
(keV)

477.59
1274.53
1368.55
1460.75
320.08
834.83
846.76
122.06
810.78

1099.25
264.66
514.01

1836.06
871.09
724.18
497.08
621.93
722.94
88.03

657.76
391.69
159.00
602.73
427.89
109.27
364.48
604.70
537.31

1596.21
133.51

1408.01
1274.51

105. 31
279.20
277.36
727.1.8
238.63
609.31
351.92
240.99
186.10
911.21
84.37
88.47

312.17
245.34

1001.03
63.29

185. 71
86.48

106.12

Page :
Acquisition date : 5-JUN-1996 09:01:22

wlor >WM-DP-179, FEV. IMDA
(uCi/L)

1.1621E+00
7.7564E-02
4.0296E-02
9.1409E-01
8.5008E-01
1.5120E-01
1.5150E-01
6.2324E-02
1.3841E-01
3.3963E-01
1.4251E-01
1.0946E-01
4.2788E-02
1.6715E-01
2.7944E-01
1.1847E-01
2.1290E+00
1.3258E-01
1.9484E+00
1.4535E-01
1.5453E-01
6.5967E-02
1.0808E-01
3.6765E-01
2.0017E+01
1.1515E-01
1.0864E-01
4.3006E-01
4.3008E-02
9.4434E-01
2.3362E-01
2.2502E-01
2.6431E-01
1.0183E-01
1.3104E+00
1.8555E+00
1.8603E-01
2.3890E-01
4.6377E-01
2.0490E+00
1.8646E+00
6.9150E-01
5.8569E+00
2.8219E-01
2.2338E-01
7.5041E+01
2.9711E-01
3.9083E+00
1.1296E-01
5.9076E-01
2.5286E-01

211S
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Minimum Detectable Activity Report (cont
Sample ID : WL9562-STD

Nuclide

PU-239
Am-241
AM-243

Bckgnd
Sum

1334.
1053.
1119.

Energy
(keV)

129.30
59.54
74.67

inuea) Page : 4
Acquisition date : 5-JUN-1996 09:01:,22

MDA
(uCi/L)

8.3198E+02
6.8075E-01
1.6491E-01

211G



* 222-S Laboratory Counting Room 5-JUN-1996 11:03:55.39
********************************** * *** ** * * * * *

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<
Worklist #: 9562
Sample ID: WL9562-BLK
Sample Size: 1.00000E-03 L
Dilution Factor: 1.00000E+00

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<<
Detector ID:
File Number: dka300:[spec.GEA3]3g362
Geometry:
Count Time:
Real Time:
Dead Time:

42
0 00:50:00.00 sec
0 00:50:00.47 sec
0.0%

Removed by:

6.cnf

Vrfe b

Verified by:

~~aat&? fs//.

>>>>>>>>>> ANALYSIS INFORMATION
Count Time: 5-JUN-1996 10:

d to: 5-JUN-1996 10:
rd Deviations: 2
is Library: ENVGEA

Analyst:
Background Subtract:

<<<<<<<<<<
13:13.89
13: 13. 89

ALJ
DKA300:[SPEC.GEA3]3GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 11-MAR-1994 11:47:01.11
Date of last efficiency calibration: 15-MAR-1994 10:28:40.20

Post-NID Peak Search Report

It Energy

0
0
0

582.90*
609.44*
661.70*

Area FWHM Channel Left

10 1.03
26 1.52

259 1.54

1165.99 1162
1219.07 1213
1323.58 1315

Pw %Err

7138.2
13 98.6
16 17.3

Fit Nuclides Activity
uCi/L

CS-137 0.293

2117

Sample
Decaye
Standa
Analys
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Summary of Nuclide Activity
Sample ID : WL9562-BLK

Total number of lines in spectrum
Number of unidentified lines
Number of lines tentatively identified

Page : 2
Acquisition date : 5-JUN-1996 10:13:13

3 WM-M-D-7 fEV
0
3 100.00%

Nuclide Type :
Wtd Mean Wtd Mean
Uncorrected Decay Corr

Hlife Decay uCi/L uCi/L
30.OOY 1.000 2.929E-01 2.929E-01

Total Activity : 2.929E-01

Grand Total Activity : 2.929E-01

Flags: "K" = Keyline not found
"E" = Manually edited

Decay Corr 2-Sigma
2-Sigma Error %Error Flags

0.508E-01 17.34

2.929E-01

2.929E-01

'M" = Manually accepted
"A" = Nuclide specific abn. limit

2118
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Minimum Detectable Activity Report
Sample ID : WL9562-BLK

Nuclide

BE-7
NA-22
NA-24
K-40
CR-51
MN-54
CO-56
CO-57
CO-58
FE-59
CO-60
SE-75
SR-85
Y-88
NB-94
ZRNB-95
RU-103
RURH-106
AG-108m
CD-109
AG-110M
SN-113
TE-123m
SB-124
SB-125
TE-125m
1-131
CS-134
BA-140
LA- 14 0
CEPR-144
EU-152
EU-154
EU-155
HG-203
TL-208
BI-212
PB-212
BI-214
PB-214
RA-224
RA-226
AC-228
TH-228
TH-229
PA-233
UTH-233
PA-234M
TH-234
U-235
NP-237

Bckgnd
Sum

38.
8.

11.
127.

55.
13.
18.
78.
14.
18.
16.
59.
51.
1.

12.
17.
38.
27.
17.
66.
23.
43.
74.
28.
48.
92.
50.
27.
21.
6.

64.
11.
8.

76.
86.
78.
19.
91.
65.
64.
72.
93.
23.
73.
71.
50.
75.
19.
63.
99.
78.

Energy
(keV)

477.59,
1274.53
1368.55,
1460.75
320.08
834.83
846.76
122.06
810.78

1099.25
1332.50
264 .66
514.01.

1836.06
871.09
724 . 18
497 .08
621.9 :
722.94
88.03

657 .76
391.69
159.00
602.73
427.89
109.27
364.48
604.70
537.31

1596.21
133.51

1408.01
1274.51
105.31
279.20
277 .36
727 . 18
238.63
609.31
351.92
240.99
186.10
911.21

84.37
88.47

312.17
245.34

1001.03
63.29

185.71
86.48

Page : 3
Acquisition date : 5-JUN-1996 10:13:13

MDA WC--M-P1Z&.V
(uCi/L)

2.0182E-01
2.2163E-02
2.7636E-02
9.2377E-01
1.8362E-01
1.9981E-02
2.3545E-02
1.5328E-02
2.0060E-02
5.1853E-02
3.2089E-02
2.8443E-02
2.6823E-02
1.0492E-02
1.9789E-02
4.6323E-02
2.3954E-02
4.4266E-01
2.1766E-02
4.6465E-01
2.2536E-02
2.9725E-02
1.5320E-02
2.2314E-02
7.3315E-02
5.3949E+00
2.3922E-02
2.2262E-02
7.0221E-02
2.4827E-02
2.0987E-01
1.3437E-01
6.4229E-02
6.5798E-02
2.5689E-02
3.1521E-01
3.1542E-01
4.4170E-02
7.5329E-02
1.0689E-01
4.3482E-01
4.5234E-01
1.0706E-01
1.5082E+00
6.9798E-02
4.4988E-02
1.6667E+01
4.7266E-02
9.4680E-01
2.8358E-02
1.5171E-01

2119



Minimum Detectable Activity Report (continued) Page : 4
Sample ID : WL9562-BLK Acquisition date : 5-JUN-1996 10:13:13

Bckgnd Energy MDA WHC-SD-WM-DP-179, REV I
Nuclide Sum (keV) (uCi/L)

NP-239 72. 106.12 6.0753E-02
PU-239 72. 129.30 1.9356E+02
AM-241 75. 59.54 1.8216E-01
AM-243 74. 74.67 4.2440E-02

2120



**** **** *** * ************************ **** ******************** ******************

* 222-S Laboratory Counting Room 5-JUN-1996 11:54:55.49 *
******************************************* *,* *& * * *******

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< WHc-:t2u- 1 U h-
Worklist #: 9562
Sample ID: S96T001473-SAM Remo d b
Sample Size: 1.OOOOOE-03 L
Dilution Factor: 1.00000E+00 W .

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<<
Detector ID:
File Number: dka300:[spec.GEA3]3g3627.cnf
Geometry: 42
Count Time: 0 00:50:00.00 sec
Real Time: 0 00:50:22.17 sec
Dead Time: 0.7%

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 5-JUN-1996 11:03:53.58
Decayed to: 5-JUN-1996 11:03:53.58
Standard Deviations: 2
Analysis Library:
Analyst:
Background Subtract:

ENVGEA
ALJ
DKA300:[SPEC.GEA3]3GBACK

Verified by:

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<
Date of last energy calibration: 11-MAR-1994 11:47:01.11
Date of last efficiency calibration: 15-MAR-1994 10:28:40.20

Post-NID Peak Search Report

It Energy

0 123.07

0 661.65*
0 723.17
0 874.09
0 1005.05
0 1274.71

Area FWHM Channel Left

383 1.01 246.62 243

178499 1.56 1323.49 1315
72 1.07 1446.51 1443
64 1.54 1748.34 1741
53 1.79 2010.30 2004
58 1.71 2549.76 2545

Pw %Err

8 69.2

17
9
16
15
11

0.5
39.2
46.8
50.0
37.6

Fit Nuclides Activity
uCi/L

CO-57
EU-154
CS-137
EU-154
EU-154
EU-154
EU-154

0.142
0.302

202.
0.372
0.645
0.411
0.283

2121



Summary af Nuclide Activity
Sample ID : S96T001473-SAM

Total number of lines in spectrum
Number of unidentified lines
Number of lines tentatively identified

Page : 2
Acquisition date : 5-JUN-1996 11:03:53

6 WC-D-WM-DP-172, REV. I
0
6 100.00%

Nuclide Type :
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma

Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error %Error Flags
-,tW-Ot4-7. OY86E- . 26CS-137 30.OOY 1.000 2.018E+02 2.018E+02 0.001E+03 0.48

EU-154 8.59Y 1.000 3.485E-01 3.485E-01 0.766E-01 21.98 71 6

Total Activity : 2.022E+02

Grand Total Activity : 2.022E+02

Flags: "K" = Keyline not found
"E" = Manually edited

2. 022E+02

2.022E+02

"M" = Manually accepted
"A" = Nuclide specific abn. limit

2122



Minimum betectable Activity Report
Sample ID : S96T001473-SAM

Nuclide

BE-7
NA-22
NA-24
K-40
CR-51
MN-54
CO-56
CO-58
FE-59
CO-60
SE-75
SR-85
Y-88
NB-94
ZRNB-95
RU-103
RURH-106
AG-108m
CD-109
AG-110M
SN-113
TE-123m
SB-124
SB-125
TE-125m
1-131
CS-134
BA- 14 0
LA- 14 0
CEPR-144
EU-152
EU-155
HG-203
TL-208
BI-212
PB-212
BI-214
PB-214
RA-224
RA-226
AC-228
TH-228
TH-229
PA-233
UTH-233
PA-234M
TH-234
U-235
NP-237
NP-239
PU-239

Bckgnd
Sum

5485.
75.
4.

134.
4117.

34.
42.
40.
24.
28.

4703.
2662.

7.
62.

120.
3214.
1011.

116.
4053.
3450.
4668.
4653.

998.
5426.
4277.
4498.
1010.
1881.

9.
4516.

8.
4347.
4408.
4436.

64.
5316.

998.
4370.
5216.
6142.

55.
3889.
4079.
4183.
5106.

35.
3713.
6077.
4046.
4372.
4680.

Page :
Acquisition date : 5-JUN-1996 11:03:53

Energy
(keV)

477.59
1274.53
1368.55
1460.75
320.08
834 .83
846.76
810.78

1099.25
1332.50
264 .66
514 .01

1836.06
871.09
724 . 18
497. 08
621.93
722 .94
88.0 3

657.76
391.69
159.00
602. 7:3
427.89
109.27
364 .48
604.70
537.31

1596.21
133.51

1408.01
105.31
279.20
277.315
727. 18
238.63
609.31
351.92
240.99
186.10
911.21
84.37
88.47

312.17
.245.34

1001.03
63.29

185.71
86.48

106.12
129.30

3

MDA
(uCi/L)

2.4399E+00
6.7881E-02
1.7919E-02
9.4698E-01
1.5907E+00
3. 1652E-02
3.5760E-02
3.3954E-02
6.0364E-02
4 .2714E-02
2.5471E-01
1.9433E-01
2 .7714E-02
4.4700E-02
1.2109E-01
2. 1929E-01
2.7241E+00
5.7277E-02
3.6483E+00
2.7668E-01
3. 1060E-01
1.2144E-01
1. 3368E-01
7.8181E-01
3.6848E+01
2. 2797E-01
1.3514E-01
6.6757E-01
2.9605E-02
1.7590E+00
1. 1259E-01
4.9614E-01
1.8389E-01
2.3697E+00
5.8325E-01
3.3680E-01
2. 9450E-01
8.8690E-01
3.704 1E+00
3.6694E+00
1.6411E-01
1. 1007E+01
5. 3048E-01
4. 1075E-01
1.3738E+02
6.4078E-02
7.2432E+00
2.2185E-01
1.0948E+00
4. 7274E-01
1.5584E+03

2123
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Minimum oetectable Activity Report (cont
Sample ID : S96T001473-SAM

Nuclide

Am-241
AM-243

Bckgnd
Sum

3745.
3911.

Energy
(keV)

59.54
74 .67

:inued) Page : 4
Acquisition date : 5-JUN-1996 11:03:53

MDA W d-:MDP17, REV./
(uCi/L)

1.2837E+00
3.0833E-01
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************* ************************ * t *****I,*************************** *

* 222-S Laboratory Counting Room 5-JUN-1996 13:34:47.62 *
***t****************************************************************t* *t*******

>>>>>>>>>> SAMPLE INFORMATION <<<<<<«< <<DP-, V
Worklist #: 9562
Sample ID: S96T1473-DUP Removed by:
Sample Size: 1.OOOOOE-03 L
Dilution Factor: 1.OOOOOE+00 --5 6

>>>>>>>>>> COUNT INFORMATION <<<<<<<<
Detector ID:
File Number: dka300:[spec.GEA3]3g3628.cnf
Geometry: 42
Count.Time: 0 00:50:00.00 sec
Real Time: 0 00:50:22.83 sec
Dead Time: 0.8%

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 5-JUN-1996 12:43:45.54
Decayed to: 5-JUN-1996 12:43:45.54
Standard Deviations:
Analysis Library:
Analyst:
Background Subtract:

2
ENVGEA
MB
DKA300:[SPEC.GEA3]3GBACK

Verified by:

rAa out

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 11-MAR-1994 11:47:01.11
Date of last efficiency calibration: 15-MAR-1994 10:28:40.20

************************************* ******************************

Post-NID Peak Search Report

It Energy

0 123.11

0
0
0
0
0
0
0

Area FWHM Channel Left

604 1.38 246.70

661.66* 183629 1.59 1323.49 1315
723.55 104 1.61 1447.28 1442
872.89 42 1.71 1745.95 1740
973.48 70 12.29 1947.16 1936
1004.57 70 0.94 2009.35 2002
1173.30 30 1.11 2346.86 2341
1274.56 75 2.05 2549.45 2545

Pw %Err

243 8 43.9

17
12
11
29
15
14
10

0.5
37.4
56.6
50.2
38.2
69.3
28.1

Fit Nuclides Activity
uCi/L

CO-57
EU-154
CS-137
EU-154
EU-154

EU- 154

EU- 154

0.225
0.477

208.
0.541
0.428

0.535

0.366

2125
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Summary of Nuclide Activity
Samole ID : S96T1473-DUP

Total number of lines in spectrum
Number of unidentified lines
Number of lines tentatively identified

Page :
Acquisition date : 5-JUN-1996 12:43:45

8 /'"JM-DP-17 ,

7 87.50%

Nuclide Type
Wtd Mean Wtd Mean
Uncorrected Decay Corr

Nuclide Hlife Decay uCi/L uCi/L
CC 57 2,flD 1.0 '24E01 224_SF-AOL
CS-137 30.OOY 1.000 2.076E+02 2.076E+02
EU-154 8.59Y 1.000 4.245E-01 4.245E-01

Decay Corr
2-Sigma Error

0.001E+03
0.791E-01

2-Sigma
%Error Flagk--

0.48
18.63

Total Activity : 2.082E+02

Grand Total Activity : 2.082E+02

Flags: "K" = Keyline not found
"E" = Manually edited

2.082E+02

2. 082E+02

'M" = Manually accepted
"A" = Nuclide specific abn. limit

2126



Minimum Detectable Activity Report
Sample TD : S96T1473-DUP

Nucl ide

BE-7
NA-22
NA-24
K-40
CR-51
MN-54
CO-56
CO-58
FE-59
CO-60
SE-75
SR-85
Y-88
NB-94
ZRNB-95
RU-103
RURH-106
AG-108m
CD-109
AG-110M
SN-113
TE-123m
SB-124
SB-125
TE-125m
1-131
CS-134
BA-140
LA- 140
CEPR-144
EU-152
EU-155
HG-203
TL-208
BI-212
PB-212
BI-214
PB-214
RA-224
RA-226
AC-228
TH-228
TH-229
PA-233
UTH-233
PA-234M
TH-234
U-235
NP-237
NP-239
PU-239

Bckgnd
Sum

5508.
87.
13.

129.
4216.

45.
31.
36.
24.
27.

4711.
2761.

3.
54.

158.
3380.

986.
154.

4293.
3651.
4937.
4843.
1019.
5498.
4301.
4458.
1010.
1992.

8.
4662.

10.
4437.
4595.
4671.

73.
5475.
1019.
4437.
5359.
6399.

54.
4325.
4246.
4334.
5290.

32.
3762.
6346.
4397.
4458.
4965.

Energy
(keV)

477.59
1274 .53
1368.55
1460.75
320.08
834 . 83
846.76
810.78

1099.25
1332.50
264.66
514.01.

1836.06
871.09
724 . 18
497.08
621.93
722.94
88.03

657.76
391.69,
159.0 C
602.73,
427.89
109.27
364.48
604.70
537.31

1596.21
133.51

1408.01
105.31
279.20
277.36
727.18
238.63
609.31
351.92
240.99
186.10
911.21

84.37
88.47

312.17
245.34

1001.03
63.29

185.71
86.48

106.12
129.30

Page :
Acquisition date : 5-JUN-1996 12:43:45

MDA
(uC i/LWHC-SD-WM-DP-179, REV. I

2.4450E+00
7.3201E-02
3.0535E-02
9.2913E-01
1.6097E+00
3.6862E-02
3.1021E-02
3.2087E-02
5.9664E-02
4.2014E-02
2.5493E-01
1.9793E-01
1.8173E-02
4.1532E-02
1.3907E-01
2.2491E-01
2.6906E+00
6.6140E-02
3.7547E+00
2.8464E-01
3.1945E-01
1.2391E-01
1.3510E-01
7.8697E-01
3. 6953E+01
2 .2697E-01
1.3511E-01
6.8702E-01
2.8137E-02
1.7872E+00
1.2861E-01
5.0124E-01
1.8774E-01
2.4317E+00
6.2437E-01
3.4179E-01
2.9766E-01
8.9373E-01
3.7545E+00
3.7454E+00
1.6341E-01
1.1607E+01
5.4124E-01
4.1812E-01
1.3982E+02
6.1360E-02
7. 2913E+00
2.2671E-01
1.1412E+00
4. 7735E-01
1.6051E+03
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Minimum Detectable Activity Report (cont
Sample YD : S96T1473-DUP

Bckgnd
SumNuclide

AM-241
AM-243

3820.
4034.

Energy,
(keV)

59.54
74.67

inuea) Page :
Acquisition date : 5-JUN-1996 12:43:45

MDA r ijs/ .V

(uCi/L)

4

1.2965E+00
3.1314E-01

2123



********** ****************************** ********** *** ************** ***** *

* 222-S Laboratory Counting Room 5-JUN-1996 14:33:06.27 *

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<
Worklist #: 9562
Sample ID: S96T001474-SAM Removed by:
Sample Size: 1.00000E-03 L
Dilution Factor: 1.0000+0

Verified by:

a3Adf 6

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<<
Detector ID:
File Number: dka300:[spec.GEA3]3g3629.cnf
Geometry: 42
Count Time: 0 00:50:00.00 sec
Real Time: 0 00:50:23.36 sec
Dead Time: 0.8%

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 5-JUN-1996 13:42:03.95
Decayed to: 5-JUN-1996 13:42:03.95
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: ALJ
Background Subtract: DKA300:[SPEC.GEA3]3GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 11-MAR-1994
Date of last efficiency calibration: 15-MAR-1994

****** **************** * **** *********** *******

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err

0 122.81 340 1.19 246.11 244 6 62.4
0 661.67* 188311 1.58 1323.51 1315 17 0.5
0 1004.97 45 1.05 2010.13 2001 18 62.3
0 1274.52 50 1.49 2549.36 2543 16 41.8

11:47:01.11
10:28:40.20

Fit Nuclides Activity
uCi/L

CO-57 0.127
CS-137 213.
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Summary of Nuclide Activity
Sample ID : S96T001474-SAM

Total number of lines in spectrum
Number of unidentified lines
Number of lines tentatively identified

Page : 2
Acquisition date : 5-JUN-1996 13:42: 3

0
4 100.00%

Nuclide Type :

Nuclide Hlife
CO 57 .7.....
CS-137 30.OOY

Total Activ

Wtd Mean
Uncorrected

Decay uCi/L

1.000 2.128E+02

ity : 2.130E+02

Wtd Mean
Decay Corr

uCi/L
1.2E+2 61
2.128E+02

2. 130E+02

Decay Corr 2-Sigma
2-Sigma Error %Error Flags

0.010E+02 0.47

Grand Total Activity : 2.130E+02

Flags: "K" = Keyline not found
"E" = Manually edited

2.130E+02

"M" = Manually accepted
"A" = Nuclide specific abn. limit

213



Minimum Detectable Activity Report
Sample ID : S96T001474-SAM

Nuclide

BE-7
NA-22
NA-24
K-40
CR-51
MN-54
CO-56
CO-58
FE-59
CO-60
SE-75
SR-85
Y-88
NB-94
ZRNB-95
RU-103
RURH-106
AG-108m
CD-109
AG-110M
SN-113
TE-123m
SB-124
SB-125
TE-125m
1-131
CS-134
BA-140
LA- 140
CEPR-144
EU-152
EU-154
EU-155
HG-203
TL-208
BI-212
PB-212
BI-214
PB-214
RA-224
RA-226
AC-228
TH-228
TH-229
PA-233
UTH-233
PA-234M
TH-234
U-235
NP-237
NP-239

Bckgnd
Sum

5680.
58.
13.

152.
4581.

47.
31.
41.
22.
20.

4939.
2916.

1.
63.
96.

3462.
1020.

93.
4213.
3601.
4786.
4924.
1031.
5542.
4375.
4527.
1007.
1928.

4.
4752.

5.
57.

4455.
4767.
4778.

58.
5568.
1058.
4393.
5498.
6434.

41.
4249.
4208.
4587.
5370.

30.
3961.
6322.
4310.
4381.

Energy
(keV)

477.59
1274.53
1368.55
1460.75
320.08
834.83
846.76
810.78

1099.25
1332.50
264.66
514.01

1836.06
871.09
724.18
497.08
621.93
722.94

88.03
657.76
391.69
159.00
602.73
427.89
109.27
364.48
604.70
537.31

1596.21
133.51

1408.01
1274.51
105.31
279.20
277.36
727.18
238.63
609.31
351.92
240.99
186.10
911.21
84.37
88.47

312.17
245.34

1001.03
63.29

185.71
86.48

106.12

Page :- 3
Acquisition date : 5-JUN-1996 13:42:03

MDA
(uCi/L)

2.4829E+00
5.9550E-02
3.0330E-02
1.0085E+00
1.6779E+00
3.7569E-02
3.0910E-02
3.4234E-02
5.7478E-02
3.6396E-02
2.6104E-01
2.0340E-01
1.0492E-02
4 .5219E-02
1.0824E-01
2 .2761E-01
2.7361E+00
5. 1326E-02
3.7 194E+00
2.8268E-01
3.1452E-01
1.2493E-01
1.3591E-01
7.9010E-01
3.7271E+01
2.2872E-01
1.3495E-01
6.7585E-01
1.9737E-02
1.8043E+00
8.9422E-02
1.7289E-01
5.0225E-01
1.9123E-01
2.4594E+00
5.5846E-01
3.4467E-01
3.0332E-01
8.8943E-01
3.8031E+00
3.7558E+00
1.4175E-01
1. 1505E+01
5.3877E-01
4.3016E-01
1.4088E+02
5.9528E-02
7.4811E+00
2.2627E-01
1. 1300E+00
4.7321E-01

2131



Minimum Detectable Activity Report (continued) Page : 4
Sample ID : S96T001474-SAM Acquisition date : 5-JUN-1996 13:42:03

Energy
(key)

129.30
59.54
74.67

MDA V'9' 1  rAD P-172, 17Fr2V.
(uCi/L)

1.5945E+03
1.2972E+00
3.1355E-01

2132

Nuclide

PU-239
AM-241
AM-243

Bckgnd
Sum

4900.
3824.
4044.



********** **************** *** * * * *** * ** * ** *** * ****** ********* ******* **** * **

* 222-S Laboratory Counting Room 5-JUN-1996 15:26:42.70 *

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<
Worklist #: 9562
Sample ID: S96T001474-DUP Removed by:
Sample Size: 1.OOOOOE-03 L
Dilution Factor: 1.00000E+00

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<<
Detector ID:
File Number: dka300:[spec.GEA3]3g3630.cnf
Geometry: 42
Count Time: 0 00:50:00.00 sec
Real Time: 0 00:50:23.41 sec
Dead Time: 0.8%

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 5-JUN-1996 14:35:39.29
Decayed to: 5-JUN-1996 14:35:39.29
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: ALJ
Background Subtract: DKA300:[SPEC.GEA3]3GBACK

Verified by:

A/f1

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 11-MAR-1994 11:47:01.11
Date of last efficiency calibration: 15-MAR-1994 10:28:40.20

Post-NID Peak Search Report

It Energy

0 122.52

0
0
0
0
0

Area FWHM Channel Left Pw %Err

192 1.02 245.53

661.67* 188761
723.35 58
873.80 25
1172.79 29
1274.70 86

1.58 1323.52
1.54 1446.88
1.53 1747.77
1.52 2345.86
1.95 2549.74

244 5 96.0

1315
1443
1744
2340
2540

17
8
8

11
18

0.5
44.0
82.0
53.4
29.3

Fit Nuclides Activity
uCi/L

CO-57
EU-154
CS-137
EU-154
EU- 154

EU- 154

7.152E-02
0.152

213.
0.302
0.255

0.424

2133



Summary of Nuclide Activity
Sample ID : S96T001474-DUP

To-al number of lines in spectrum
Number of unidentified lines
Number of lines tentatively identified by NID

Page :
Acquisition date : 5-JUN-1996 14:35:39

6
0
6

Vi -7~-D-7* ilV:

100.00%

Nuclide Type
Wtd Mean
Uncorrected

Nuclide Hlife Decay uCi/L
flO-57 )7l ROD 103L~m0
CS-137 30.OOY 1.000 2.133E+02
EU-154 8.59Y 1.000 3.493E-01

Total Activity : 2.138E+02

Grand Total Activity : 2.138E+02

Flags: "K" = Keyline not found
"E" = Manually edited

Wtd Mean
Decay Corr

uCi/L

2.134E+02
3.493E-01

Decay Corr 2-Sigma
2-Sigma Error %Error Flags

6.868E 32 96.47 9
0.O1OE+02 0.47
0.833E-01 23.85 711/ 5'

2. 138E+02

2. 138E+02

'M" = Manually accepted
"A" = Nuclide specific abn. limit

2134



Minimum Detectable Activity Report
Sample ID : S96T001474-DUP

Nuclide

BE-7
NA-22
NA-24
K-40
CR-51
MN-54
CO-56
CO-58
FE-59
CO-60
SE-75
SR-85
Y-88
NB-94
ZRNB-95
RU-103
RURH-106
AG-108m
CD-109
AG-110M
SN-113
TE-123m
SB-124
SB-125
TE-125m
1-131
CS-134
BA-140
LA- 14 0
CEPR-144
EU-152
EU-155
HG-203
TL-208
BI-212
PB-212
BI-214
PB-214
RA-224
RA-226
AC-228
TH-228
TH-229
PA-233
UTH-233
PA-234M
TH-234
U-235
NP-237
NP-239
PU-239

Bckgnd
Sum

5682.
93.
9.

150.
4482.

44.
42.
30.
23.
22.

4901.
2849.

1.
53.
99.

3475.
1026.

106.
4324.
3639.
4960.
4948.
1034.
5799.
4519.
4611.
1038.
2001.

6.
4919.

7.
4411.
4651.
4635.

52.
5468.
1088.
4478.
5452.
6440.

41.
4208.
4294.
4545.
5352.

21.
3918.
6370.
4420.
4348.
4832.

Energy
(keV)

477.59
1274 .53
1368.55
1460.75
320.08
834.83
846.76
810.78

1099.25
1332.50
264.66
514.01

1836.06
871.09,
724. 18
497.08
621.93
722.94
88.03

657.76
391.69
159.0 C'
602.73,
427 .89
109.27
364.48
604.70
537.31

1596.21
133.51

1408.01
105.31
279.20
277.36
727.18
238.63
609.31
351.92
240.99
186.10
911.21
84.37
88.47

312.17
245.34

1001.03
63.29

185.71
86.48

106.12
129.30

Page :
Acquisition date : 5-JUN-1996 14:35:39

MDA V- MTv-DP-17, F\. I
(uCi/L)

2.4834E+00
7.5521E-02
2.4910E-02
1.0022E+00
1.6598E+00
3.6166E-02
3.5789E-02
2.9301E-02
5.8841E-02
3.8173E-02
2.6003E-01
2.0106E-01
1.0492E-02
4.1381E-02
1.1011E-01
2.2802E-01
2.7445E+00
5.4679E-02
3.7683E+00
2.8418E-01
3.2018E-01
1.2524E-01
1.3610E-01
8.0823E-01
3.7876E+01
2.3081E-01
1.3697E-01
6.8864E-01
2.3488E-02
1.8358E+00
1.0629E-01
4.9980E-01
1.8889E-01
2.4224E+00
5.2725E-01
3.4158E-01
3.0760E-01
8.9796E-01
3.7869E+00
3.7574E+00
1.4105E-01
1.1449E+01
5.4428E-01
4.2815E-01
1.4064E+02
4.9386E-02
7.4412E+00
2.2712E-01
1.1443E+00
4.7146E-01
1.5834E+03
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Minimum Detectable Activity Report (continued) Page :
Sample ID : S96T001474-DUP Acquisition date : 5-JUN-1996 14:35:39

Bckgnd Energy MDA
Nuclide Sum (keV) (uCi/L)

AM-241 3794. 59.54 1.2922E+00
AM-243 4027. 74.67 3.1288E-01

213G



WHCe I kDP-17Z, ETV. I
03/28/96 08:16 Page:
A-0004-1 LABCORE Data Entry Template for Worklist# 7052

Analyst: N 7 Instrument: ABOO /_ Book#

Method: LA-220-101 Rev/Mod P)

Worklist Comment: Use .250 mL sample size. Rerun #1. SLF

S Type Sample# R A Test Matrix Group# Project

1 STD @SR90-01 SOLID

2 BLNK-PREP @SR90-01 SOLID

3 ELNK/BKG @SR90-O1 SOLID

4 SAMPLE S96TO00879 0 F @SR90-01 SOLID 96000030 5102
Analytes Requested: SR90-01 , SR90-01C, SR90-O1E

5 DUP S96TOO0879 0 F @SR90-01 SOLID

6 SAMPLE S96TOOO880 0 F @SR90-01 SOLID 96000030 S102
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

7 DUP 596TO00880 0 F @SR90-01 SOLID

Final page for worklist # 7052

t_.~ne l 3-3/i~ _______ __ ___ __ -_
Analyst Signature Date A alyst Signature Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

2137



worklistdata Version 0.0 05/16/95
04/02/96 11:03

4--"173 -''

gefl.jtAx> vab4-DP- , h. V.

LABCORE Completed Worklist Report for Worklist# 7052

Analyst: knt Instrument: AB12 Book#

Method: Rev/Mod

Worklist Comment: Use .250 mL sample size. Rerun #1. SLF

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

STD

STD
STD

BLN-PREP

BLNE-PREP

BLNK-PREP

BLNK/BKG

SAMPLE

SAMPLE

SAMPLE

DUP

DUP

DUP

SAMPLE

SAMPLE

SAMPLE

DUPD

DUP

DUP

S96T000879
896T000879
S96T000879

S96TO0879

S96T0 0879
S967000879

S96T000880
B96T000880

S96T000880

8967000880
S96T000880
S96T000880

*SR90-01

OSR90-01

*SR90-01

@SR90-01

0SR90-01

OSR90-01

*SR90-01

@SR90-01
0SR90-01

0SR90-01

*SR90-01

OSR90-01

*SR90-01

0SR90-01

*SR90-01

OSR90-01

*SR90-01

@SR90-01

@SR90-01

SR90

SR90

SR90

SR90
SR90
SR90
SR9 0

SR90

SR90

SR90

SR90

SR90
SR90
SR90
SR90
SR90
BR90
SR90
SR90

-01

-01C

'-013

-01

-01C

-01E

-01

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

1.233-03

100

1.00

1

100

:L.00

1

1.05E-3

9.01E.01

1.922+00
7.50E-3

9.02E+01

5.559+01

2.06E+00

85.370

90.100

1.920

1.000e.-002

90.200

55.500

2.060

Recovery

% Recovery

1 Ct. Error

uci/g
I Recovery

% Ct. Error

uci/g
-01 SOLID N/A 5.76E+00 4.810.-003 uCi/g
-IC SOLID N/A 9.01E+01 1.0000-004 % Recovery

-013 SOLID N/A 1.18E+00 0.000 % Ct. Error

-01 SOLID 5.76E+0 5.39E+0 6.640 RPD

-OIC SOLID 100 9.12E+01 91.200 % Recovery

-01E SOLID 1.00 1.20E+00 1.200 % Ct. Error

-01 SOLID N/A 5.34E+01 4.3900-003 uCi/g

-01C SOLID N/A 9.08E+01 1.000e-004 % Recovery

-01E SOLID N/A 3.69E-01 0.000 % Ct. Error

-01 SOLID 5.3413+1 5.41E+1 1.300 RPD

-01C SOLID 100 9.08E+01 90.800 % Recovery

-01E SOLID 1.00 3.76E-01 0.380 % Ct. Error

Final page for worklist# 7052

Analyst Signature Date 

igaue

evi6Wer Sigfiatulre

Analyst Signature

Dace

Units shown for QC (BLK/BKG) may not reflect the actual units
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WlHC-W-LVM-DP-7' ~:V.
WORKBOOK PAGE: STD1
Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (D-1) LIQUIDS jSTANDARD

I 1 Typ |)DETECTOR NUMBER 12 CARRIER ADDED in mL (CVA) 1.000
STD TOTAL COUNTS (TC) 10511 GROSS WEIGHT (W2) 7.2978

U ' COUNT TIME in MINUTES (CT) 10 ARE WEIGHT (W1) 7.2077
7052 BACKGROUND in cpm (BKG) 3.4 NET WEIGHT (W3) 0.0901

Test Code SAMPLE VOLUME in nL (SS) 1.000 DELTA TIME (HOURS) (DT) 17.63
SR90-01 DILUTION FACTOR (DF) 1
MatrfjDIGEST DILUTION FACTOR DDF I
LIQUID SAMPLE COUNT RATE (Rs) 1047.70 R-90 EFFICIENCY FACTO (C ) 0.4180

?u CRITICAL LEVEL (Lc) 1.11 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96002765 TIME OF SEPARATION (ST) 00:50 Rmax NIA

mr$773 W DATE OF SEPARATION (SD) 03131196 DETECTION LIMIT (Ld) 2.31
0 TIME OF COUNT (TOC) 18:28 Sr-89I90 CONC. in JCi/L 1.0501 E+00

p Pp qDATE OF COUNT (DOC) 03131/96
N/A STANDARD BOOK # 9B56

~SapE* t ,STANDARD VALUE in pCi/mL 1.2305E-03
WL7052

WB27811 Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pCi/mL REPLACE RS WITH RMAX IF RS<=LCAND RS>=O OR REPLACE RS WITH Lc IF RS'O

SLH RS*DF*DDF*1000/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
C$i NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

SIF Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
A Percent Carrier Recovery = (Net Weight / Expected weight) * 100

KNT NOTE: Expected weight = CVA * 0.1
ODit Complke.e IDetection Levels and Less Than Values are determined from Procedure LA-508-002.

04/01/96 Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) 100
DETECTION

03/31/96 Sr-89190 CONCENTRATION 1.05E-03 pCimL LEVEL
A...y.. T... ...

12:50 AM RELATIVE COUNTING ERROR 1.9% 2.32E-06

S102 |PERCENT CARRIER RECOVERY 90.1%

lAnalyst: Afl A KNT Date: 01-Apr-96
Signature of Chemist:

STANDARD.WB1REv1.2

2139

I22010N\OUT\SR7052.WB1
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ISLF Date:
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fIN.t-WM-DP-17,2EV. I
WORKBOOK PAGE: BLANK2
LA-220-101 I D-1 Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (D-1) BLNK-PREP

T..... DETECTOR NUMBER 12 CARRIER ADDED in mL CVA) 1.000
BLNK-PREP OTAL COUNTS (TC) 70 GROSS WEIGHT (W2) 7.3225

COUNT TIME In MINUTES (CT) 10 TARE WEIGHT (WI) 7.2323
7052 BACKGROUND in cpm (BKG) 3.4 NET WEIGHT (W3) 0.0902

d SAMPLE VOLUME In mL (SS) 0.250 DELTA TIME (HOURS) DT) 17.83
DILUTION FACTOR (DF) 1

Matr X DIGEST FACTOR (g/L) (D __L .91.____ ___ ____ ___ __ (D gIL - 191 .~ .. _...._1.

SOLID SAMPLE COUNT RATE (Rs) 3.60 SR-90 EFFICIENCY FACTOR (Cl) 0.4180
!CRITICAL LEVEL (Lc) 1.11 Y-90 EFFICIENCY FACTOR (0.660

96002765 TIME OF SEPARATION (ST) 00:50 Rmax N/A
R>* i A& > DA TE OF SEPARATION (SD) 03131196 DETECTION LIMIT 2.31

0 TIME OF COUNT (TOC) 18:40 [Sr-8990 CONC in pCilg 7 4982E-03
Saftm iiP DATE OF COUNT (DOC) 03131/96

N/A

WL7052

Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)
VB27811 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS'=Lc and RS>=O or Replace RS with Lc if RS<0

Pfm Ed B RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
SLH NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

2 Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
SLIF Percent Carrier Recovery = (Net Weight / Expected weight) * 100

7. yt NOTE: Expected weight = CVA * 0.1
KNT Detection Levels and Less Than Values are determined from Procedure LA-508-002.

. C. .... Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
04101/96

Anays__ D _ DETECTION
03/31/96 Sr-89/90 CONCENTRATION 7.50E-03 PCIlg LEVEL

12:50 AM RELATIVE COUNTING ERROR 55.5% 4.82E-03
*pP n pCilg

S102 PERCENT CARRIER RECOVERY 90.2%

Analyst: KNT Date: 01-Apr-96
Signature of Chemist: SLF Date: 9Z2 &

BLANK.WB1 REV 1.2 2201ONML V
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1A22010N\OUT\R7052.WB1 34/01/96



's:-C<M-DP-173, :v.

WORKBOOK PAGE: SAM4
LA-220-101 / D-1 Sr-89/90 : LA-220-101 (D-i), 102 (E-3), 104 (D-1) SAMPLE

Type DETECTOR NUMBER 12 CARRIER ADDED in mL (CVA) 1.000
SAMPLE OTAL COUNTS (TC) 27714 GROSS WEIGHT (W2) 7.3554

} Wr.fts st COUNT TIME In MINUTES (CT) 10 TARE WEIGHT (Wi) 7.2653
7052 BACKGROUND In cpm (BKG) 34 NET WEIGHT (W3) 0.0901

Tette SAMPLE VOLUME In mL (SS) 0.250 DELTA TIME (HOURS) (DT) 18.02
R90-01 ILUTION FACTOR (DF) 1..j.....DIGEST FACTOR (g/L) (D gIL 1.9196 _ _ _ _M

SOLID SAMPLE COUNT RATE (Rs) 2768.00 SR-90 EFFICIENCY FACTOR (C1) 0.4180
01W* CRITICAL LEVEL (Lc) 1.11 -90 EFFICIENCY FACTOR (C2) 0.4660

96002765 J IME OF SEPARATION (ST) 00:50 Rmax N/A
> t |DATE OF SEPARATION (SD) 03131/96 DETECTION LIMIT J Ld- 2.31

1 IME OF COUNT TOC 18:51 r-89/90 CONC in pCi/g 5.7629E+00
DATE OF COUNT (DOC) 03131/96

FUSION01

S96T000879
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB27811 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS'=Lc and RS>=O or Replace RS with Lc if RS<O

Prep4 ar~y |RS*1 000*DF/((C1 +C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
SLH NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA 0.1000))

CeMa ~~I~>Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG CT)*1.96)
SLF Percent Carrier Recovery = (Net Weight / Expected weight) * 100

| Ay*twystg |NOTE: Expected weight = CVA * 0.1
KNT Detection Levels and Less Than Values are determined from Procedure LA-508-002.

___Da___Compl__ |Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
04/01/96

N _ _A _ _ _ _ _ D ET E C T IO N
03131/96 Sr-89/90 CONCENTRATION 5.76E+00 pCl/g LEVEL

12:50 AM RELATIVE COUNTING ERROR 1.2% 4.81E-03
P pCi/g

S102 =PERCENT CARRIER RECOVERY 90.1%

Analyst: KNT Date: 01-Apr-96
Signature of Chemist: SLF Date: 9{ 2

SAMPLEWBI REV 1.2 2201ONML V
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1:22010N\OUT\SR7052.WB1
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W~C-Z'T I-DP-17 V

WORKBOOK PAGE: DUPE
LA-220-101 / D-1 Sr-89/90: LA-220-101 (D-1), 102 (E-.3), 104 (D-1) DUP

TpDETECTOR NUMBER 12 CARRIER ADDED in mL (CVA) 1.000
DUP TOTAL COUNTS (TC) 26751 GROSS WEIGHT (W2) 7.3481

COUNT TIME In MINUTES (CT) 10 ARE WEIGHT 71569
7052 BACKGROUND In cpm (BKG) 34 NET WEIGHT (W3) 0.0912

T_______C___d__ SAMPLE VOLUME In mL (SS) 0.250 DELTA TIME HOURS) (DT 18.22

SR90-01 DILUTION FACTOR (DF) I
DIGEST FACTOR (g/L) (D g/L 1.9544

SOLID AMPLE COUNT RATE (Rs) 2671.70 SR-90 EFFICIENCY FACTOR (Cl) 0.4180
_________br .|CRITICAL LEVEL (Lc) 1.11 Y-90 EFFICIENCY FACTOR (C2) 0.4660

96002765 IME OF SEPARATION (ST) 00:50 Rmax N/A
... FT_77 __ __:_.DATE OF SEPARATION (SD) 03/31/96 DETECTION LIMIT 2.31

I IME OF COUNT (TOC) 19:03 Sr CO n 5.3886E+00
DATE OF COUNT (DOC) 03131/96

FUSION01

S96T000879
771in tmrmno5 Sample Count Rate (Rs) = (Total Counts (TO) / Count Time (CT)) - Background in cpm (BKG)

WB27811 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=' or Replace RS with Lc if RS<O

7 "111 -y RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
SLH NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

..... t > Relative Counting Error = The Square Root of ((TC + BKG * CT) I (TC - BKG * CT)*1.96)
SLF Percent Carrier Recovery = (Net Weight / Expected weight) * 100

A ....... NOTE: Expected weight = CVA * 0.1
KNT Detection Levels and Less Than Values are determined from Procedure LA-508-002.

.Da1*Compet& ~ Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
04/01/96

A____ DETECTION
03/31196 Sr-89190 CONCENTRATION 5.39E+00 pCilg LEVEL

12:50 AM RELATIVE COUNTING ERROR 1.2% 4.66E-03

$____p________n_ pCI/g

S102 PERCENT CARRIER RECOVERY 91.2%

Analyst: , KNT Date: 01-Apr-96

SiJnature of Chemist: SLF Date: __ _ _9 (p
SAMPLEWi REV 1.2 2201ONMLU

2142

l:\22010N\OUT\SR7052.WB1 04/01/96



WORKBOOK PAGE: SAM6
LA-220-101 / D-1 Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (D-1) SAMPLE

w T'p ' DETECTOR NUMBER 12 ARRIER ADDED in mL (CVA) 1.000
SAMPLE TOTAL COUNTS (TC) 281508 GROSS WEIGHT (W2) 7.2908
Wrk ______|COUNT TIME In MINUTES (CT) 10 TARE WEIGHT (W) 72000

7052 BACKGROUND in cpm (BKG) 34 NET WEIGHT (W3) 0.0908
TSAMPLE VOLUME In mL (SS) 0.250 DELTA TIME (HOURS) (DT) 18.38

SR90-1 DILUTION FACTOR (DF) j1______
~*.zMatAAt |DIGEST FACTOR (g/L) (D gIL 2.0828
SOLID SAMPLE COUNT RATE (Rs) 28147.40 SR-90 EFFICIENCY FACTOR (C1) 0.4180

BUaflftth N s iCRITICAL LEVEL (Lc) 1.11 -90 EFFICIENCY FACTOR (C2) 0.4660
96002765 TIME OF SEPARATION (ST) 00:50 Rmax N/A
Rirtzt>DATE OF SEPARATION (SD) 03131/96 DETECTION LIMIT dU 2.31

1 |TIME OF COUNT (TOC) 19:13 5r-89/90 CONC in pCUg 5.3432E+01
.le DATE OF COUNT (DOC) 03/31/96
FUSION01

S96TO00880
7n73 n C Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB27811 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>= or Replace RS with Lc if RS<O

<P ' g*&V< RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
SLH NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1)/ (CVA *0.1000))

Churnnsk Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
SLF Percent Carrier Recovery = (Net Weight / Expected weight) * 100

An)0p* NOTE: Expected weight = CVA * 0.1
KNT Detection Levels and Less Than Values are determined from Procedure LA-508-002.

WOO Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
04/01196

A777M.4 Dftm7 DETECTION
03/31/96 Sr-89/90 CONCENTRATION 5.34E+01 pCI/g LEVEL

12:50 AM RELATIVE COUNTING ERROR 0.4% 4.39E-03
wSmple Po> pCi/g

S102 PERCENT CARRIER RECOVERY 90.8%

Analyst: f KNT Date: 01-Apr-96
Signature of Chemist: SLF Date:

SAMPLE.WB1 REV 1.2 2201ONML 4
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:\22010NOUT\SR7052.WB1 04/01/96
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P17r~ p~r~ I
WORKBOOK PAGE: DUP7
LA-220-101 / D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) I DUP

y DETECTOR NUMBER 12 CARRIER ADDED in mL (CVA) 1.000
DUP TOTAL COUNTS (TC) 271299 GROSS WEIGHT (W2) 7.3308

Cot COUNT TIME in MINUTES (CT) 10 TARE WEIGHT (W1) 7.2400
7052 BACKGROUND in cpm (BKG) 3.4 NET WEIGHT (W3) 0.0908

SAMPLE VOLUME in mL (SS) 0.250 DELTA TIME (HOURS) JDT 18.57
R90-01 DILUTION FACTOR (DF) 1

Mntrik |DIGEST FACTOR (g/L) (D g/L 1.978
SOLID SAMPLE COUNT RATE (Rs) 27126.50 SR-90 EFFICIENCY FACTOR (C1) 0.4180

__ th _______ ilCRITICAL LEVEL (Lc) 1.11 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96002765 TIME OF SEPARATION (ST) 00:50 Rmax N/A

R__________DATE OF SEPARATION (SD) 03131/96 DETECTION LIMIT d 2.31
1 TIME OF COUNT (TOC) 19:24 5r-8990 CONC In pCig 5.4141 E+01

DATE OF COUNT (DOC) 03/31196
FUSION01

S96T000880
MMNtM in Cod |Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB27811 Sr-89/90 CONC in pCVg ReplaceRS with RMAX if RSC=Lc and RS>=O or Replace RS with Le if RS<0

RS1000*DF/((C1+C2*(1e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
SLH NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

chSpt Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
SLF Percent Carrier Recovery = (Net Weight / Expected weight)* 100

~Ar'A$yt $ |NOTE: Expected weight = CVA * 0.1
KNT Detection Levels and Less Than Values are determined from Procedure LA-508-002.

DateCompbete Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

04101/96

A".yisDt DE TECTION
03/31196 Sr-89/90 CONCENTRATION 5.41E+01 pClg LEVEL

12:50 AM RELATIVE COUNTING ERROR 0.4% 4.62E-03

$amplePoint CI/g
3102 PERCENT CARRIER RECOVERY 90.8%

[Analyst: ,-, KNT Date: 01-Apr-96

{SIgnature of Chemist: SLF Date: t /
SAMPLE.WB1 REV 1.2 2201ONML U
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ViHCWM-P-17*EV 1v
04/30/96 14:21
A-0004-1

Page: 1

LABCORE Data Entry Template for Worklist# 8180

Analyst: J of Instrument: ABOO /B2 ook# S&16
Method: LA-220-101 Rev/Mod

Worklist Comment: S102.Determine sample size using ludlum. new

S Type Sample# R A Test Matrix Group# Project

1 STD

2 BLNK-PREP

3 BLNK/BKG

@SR90-01 SOLID

@SR90-01 SOLID

@SR90-01 SOLID

S96T001583 0 F @SR90-01
Analytes Requested: SR90-01

SOLID
, SR90-01C,

96000094 S102
SR90-01E

S96T001583 0 F @SR90-01 SOLID

596T001584 0 F @SR90-01 SOLID
Analytes Requested: SR90-01 , SR93-01C,

96000094 S102
SR90-01E

S96T001584 0 F @SR90-01 SOLID

S96T001585 0 F @SR90-01 SOLID
Analytes Requested: SR90-01 , SR90-01C,

96000094 S102
SR90-01E

S96T001585 0 F @SR90-01 SOLID

kyst i Igr &

Final page for worklist # 8180

Ana ignature Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

214l

4 SAMPLE

5 DUP

6 SAMPLE

7 DUP

8 SAMPLE

9 DUP

Date



worklistrad Version 0.0 04/18/96
05/13/96 14:27

W 8C-' - rD0P.1~ fE. Page: 1I
LABCORE Completed RadChem Report for Worklist#: 8180

Analyst: dpb Instrument: AB12 Book# __

Method: Rev/Mod

Worklist Comment: S 102.Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

1 STD
1 SID

1 STD
2 RLNK-PREP

2 BLNK-PREP
2 SLNK-PREP

3 BLNK/BKG
4 SAMPLE

4 SAMPLE

4 SAMPLE

5 DUP

5 DUP

5 DUP

6 SAMPLE

6 SAMPLE

6 SAMPLE

7 DUP

7 DUP
7 DUP

8 SAMPLE
8 SAMPLE
8 SAMPLE
9 DUP

9 DUP

9 DUP

S96T001583

596T001583
S96T001583
S96T001583

S96T001583
$96T001583

S96T001584
S96T001584

S96T001584

S96T001584

S96T001584

S96T001584

S96T001585
S96T001585
S96T001585

S96T001585

S96T001585

S96T001585

@SR90-01
@SR90-01
@SR90-01
@SR90-01
@SR90-01

@SR90-01
@SR90-01
@SR90-01
@SR90-01
@SR90-01
@SR90-01
@SR90-01
@SR90-01
@SR90-01

@SR90-01

@SR90-01
@SR90-01
@SR90-01
@SR90-01
@SR90-01
@SR90-01
@SR90-01
@SR90-01
@SR90-01
@SR90-01

SR90-01
SR90-01C
SR90-01E
SR90-01
SR90-01C
SR90-01E

SR90-01
SR90-01

SR90-01C
SR90-01E
SR90-01

SR90-01C
SR90-01E

SR90-01
SR90-01C
SR90-01E
SR90-01

SR90-01C
SR90-01E
SR90-01
SR90-01C
SR90-01E

SR90-01

SR90-01C
$R90-01E

SOLID
SOLID
SOLID

SOLID
SOLID

SOLID
SOLID

SOLID
SOLID
SOL ID
SOLID
SOLID

SOLID
SOLID
SOLID

SOLID

SOLID

SOLID
SOL ID

SOLID

SOLID

SOL ID

SOLID
SOLID

SOLID

1.23E-03
100

1.00
1

100
1.00

1

N/A
__ N/A_ _

4.31E+0
100

1.00

N/A

N/A
3.82E+1

100
1.00

N/A

N/A

N/A
4.O1E+1

100
1.00

1.24E-3
9.06E+01

1 .78E+00
<8.77E-3
8.53E+01
1.12E+02

.75
4.31E+00

8.75E+01

2.11E+00

4.36E+0

8. 56E+01

2. 14E+00
3.82E+01
8.68E+01
7.1E-01

3.95E+1
8.68E+01

6.86E-01
4. 01E+01
8.55E+01
7.31 E-01

3.93E+1
8.47E+01

7.52E-01

% Recovery

% Recovery

% Ct. Erro

uCi/g

% Recovery

uCi/g
BLNK/BKG

uCi/g
% Recovery

% Ct. Error
RPD

% Recovery

% Cnt Err

uCi/g

% Recovery

% Ct. Error

RPD

% Recovery

% Cnt Err

uCi/g

% Recovery

% Ct. Error

RPD

% Recovery

% Cnt Err

100.813
90.600

1.780

85.300
112.000

0.750
175.Oe-004

O.0e+O000
0.0e+000

1.153
85.600

2.140
174.0e-004
0.Oe+000
0.Oe+O0O

3.346

86.800
0.686

198.0e-004
0.Oe+OOO
0.Oe+000

2.015
84.700

0.752

Final page for worklist# 8180

Analyst Signature Date

Reviewer Sig tu e

Analyst Signature

Date

Units shown for QC (BLK/BKG) may not reflect the actual units.
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-K .O-2WM-DP-1 ", nzV.
WORKBOOK PAGE: STD1
Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (D-1) LIQUIDS STANDARD

T... DETECTOR NUMBER 12 CARRIER ADDED in mL (CVA) 1.000
STD TOTAL COUNTS (TC) 12355 GROSS WEIGHT (W2) 7.0903
W. ..... COUNT TIME in MINUTES (CT) 10 TARE WEIGHT (WI) 6.997

8180 BACKGROUND in cpm (BKG) 8.3 NET WEIGHT (W3) 0.0906
SAMPLE VOLUME in mL (SS) 1.000 DELTA TIME (HOURS) (DT) 16.50

SR90-01 DILUTION FACTOR (DF)
DIGEST DILUTION FACTOR DDF 1 _____

LIQUID SAMPLE COUNT RATE (Rs) 1227.20 R-90 EFFICIENCY FACTO (Cl) 0.4180
CRITICAL LEVEL (Lo) 1.74 -90 EFFICIENCY FACTOR 0.4660

96004032 TIME OF SEPARATION (ST) 14:30 Rmax N/A
r A K DATE OF SEPARATION (SD) 05/03/96 DETECTION LIMIT (Ld) 3.56

0 TIME OF COUNT (TOC) 07:00 Sr-89/90 CONC. in MCIIL 1.2350E+00
Sample Pep~ DATE OF COUNT (DOC) 05/04/96

N/A STANDARD BOOK # 9B56
[STANDARD VALUE in pCi/mL 1.2279E-03

WL8180

WB27811 Sample Count Rate (Rs) = (Total Counts ITC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pCi/mL REPLACE RS WITH RMAX IF RSc=LcAND RS>-O OR REPLACE RS WITH Lc IF RS'O

MCB RS*DF*DDF*1 000/((C1 +C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
.Cbem &t |k NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

JLS Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
A::R99M Percent Carrier Recovery = (Net Weight / Expected weight) * 100

DPB NOTE: Expected weight = CVA * 0.1
flaie Complete :Detection Levels and Less Than Values are determined from Procedure LA-508-002.

05/07196 Delta Time (hours) = ((DOC - SD) 24) + (TOC - ST) /100
Anls DETECTION

05/03/96 Sr-89190 CONCENTRATION 1.24E-03 pCI/mL LEVEL

02:30 PM RELATIVE COUNTING ERROR 1.8% 3.58E-06
s Poii pCIL

S-102 PERCENT CARRIER RECOVERY 90.6%

'Analyst: DPB Date: 07-May-96

Signature of Chemist: JLS Date: /C?/ 1 I d
STANDARD.WB1 REV 1.2 2201ONML 4

2147

i:\220N\OUT\SR8180.WE1

I

05/07/96



WORKBOOK PAGE: BLANK2
LA-220-101 / ID-1 Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (D1) BLNK-PREP I

DETECTOR NUMBER 12 CARRIER ADDED In ml CVA) 1.000
BLNK-PREP TOTAL COUNTS (TC) 62 GROSS WEIGHT (W2) 7.0980

COUNT TIME in MINUTES (CT) 10 TARE WEIGHT (W1) 7.0127
8180 BACKGROUND in cpm (BKG) 8.3 NET WEIGHT (W3) 0.0853

SAMPLE VOLUME In mL (SS) 0.100 DELTA TIME (HOURS) (DT) 16.95
5R90-01 DILUTION FACTOR (DF) 1, ' 7,4, _|__7___

IS, DIGEST FACTOR (g/L) (D gIL 2.1076 9 $ lt 3 tZ
SOLID SAMPLE COUNT RATE (Rs) 53.70 SR-90 EFFICIENCY FACTOR (CI) 0.4180

CRITICAL LEVEL (Le) 4.83 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96004032 TIME OF SEPARATION (ST) 14:30 Rmax N/A

fLMg DATE OF SEPARATION (SD) _5__3_ DETECTION LIMIT (Jd 9.76
0 TIME OF COUNT (TOC) 07:27 Sr-89l90 CONC in IJCIlg 2.7131E-01

DATE OF COUNT (DOC) 050496
NIA

WLSIUO

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
WB7II Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Le if RS<O

RS1 000*DFI((C1 +C2*(1 -e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

LS, Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1

DPB, Detection Levels and Less Than Values are determined from Procedure LA-508-002.
tpt ompet*W Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

05107196
>Aaflis tat DETECTION

05103i96 Sr-89190 CONCENTRATION 2.71E-01 pClig LEVEL

02:30 PM RELATIVE COUNTING ERROR 30.6% 4.93E-02
7Sample ntf# pCI/g

S-.102 PERCENT CARRIER RECOVERY 85.3%

Analyst: DPB Date: 07-May-96
ISignature of Chemist: JLS Date: CZ/3/'24

BLANK.W81 REV 1.2 2201ONML V

122010NOUT\SR8180.WB1

2143

05/07196



WORKBOOK PAGE: SAM4
LA-220-101 /D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) SAMPLE

Tye DETECTOR NUMBER | 12 CARRIER ADDED In mL (CVA) 1.000
SAMPLE TOTAL COUNTS (TC) 8857 GROSS WEIGHT (W2) 7.132

COUNT TIME In MINUTES (CT) 10 ARE WEIGHT (W1) 7.44
8180 BACKGROUND In cpm (BKG) 8.3 NET WEIGHT

T4st 0.10 SAMPLE VOLUME In mL (17) DELTA TIME (HOURS (DT17.17
SR90-01 DILUTION FACTOR (DF) 1 *NIN IBM
SDIGEST FACTOR (g/L) (D g/L 2.1076 NN$
SOLID AMPLE COUNT RATE (Rs) 877.40 R-90 EFFICIENCY FACTOR (C1) 0.4180

CRITICAL LEVEL (Lc) 1.74 -90 EFFICIENCY FACTOR (C2) 0.4660
96004032 TIME OF SEPARATION (ST) 14:30 Rmax NIA

0.5"M DATE OF SEPARATION (SD) 06103196 DETECTION LIMIT (Ld) 3.56
0 TIME OF COUNT (TOC) 07:40 Sr-89I90 CONC In yCI/g 4.3135E+06

>*tmpfle Pe IDATE OF COUNT (DOC) 0510419
FUSION01

S96T001583
nimmentt Cttode.Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB27811 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RSC=Lc and RS>=O or Replace RS with Lc if RS<O
P_________y |RS*1 000*DF/((C1 +C2*(1 -e to the power of ((-natural log 2)/64.2*tT)))*SS*DDF*REC*2220000)

MCB NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Che_____ _ Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

JLS Percent Carrier Recovery = (Net Weight / Expected weight) * 100
An >y;t4 NOTE: Expected weight = CVA * 0.1

DPB Detection Levels and Less Than Values are determined from Procedure LA-508-002.
.DiWComptwei& |Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST)/ 100

05/07/96

Aniysis ate I DETECTION
05103196 Sr-89/90 CONCENTRATION 4.31E+00 pC/g LEVEL

AnaWysis TIMe.i
02:30 PM RELATIVE COUNTING ERROR 2.1% 1.75E-02

S-102 PERCENT CARRIER RECOVERY 87.5%

Anals:DPB Date: 07-May-96

Signature of Chemist: s e JLS Date: 5//q/ 0
SAMPLE.WB1 REV 1.2 2201 ONML

21i4 9
:\22010N\OUT\SR8180.WB1 05/07196



W2- "*"3IP , 7 :v
WORKBOOK PAGE: DUP5
LA-220-101 I D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) DUP

Typ DETECTOR NUMBER 12 CARRIER ADDED In mL (CVA) 1.000
DUP TOTAL COUNTS (TC) 8627 GROSS WEIGHT (W2) 7923

WCtlMst COUNT TIME In MINUTES (CT) 1bTARE WEIGHT (W1) 7067
8180 BACKGROUND In cpm (BKG) 8.3 NET WEIGHT (W3) 0.0856

T SAMPLE VOLUME In mL (SS) 0.100 DELTA TIME HOURS (DT) 17.33
OSR90-01 DILUTION FACTOR (DF) I

4M ~~4~DIG EST FACT OR (gIL) (D gIL - 2.0704 M
SOLID SAMPLE COUNT RATE (Rs) 854.40 R-90 EFFICIENCY FACTOR (Cl) 0.4180

.h r NCRITICAL LEVEL (Lc) 1.74 -90 EFFICIENCY FACTOR (C2) 0.4660
96004032 TIME OF SEPARATION (ST) 14:30 Rmax N/A

DATE OF SEPARATION (SD) 05103/96 DETECTION LIMIT (Ld_ 3.56
0 TIME OF COUNT (TOC) 07:50 Sr-89190 CONC In pCIlg 4.3647E+00

SpePg.. DATE OF COUNT (DOC) 05104/96
FUSION01

S96T001583
....n.trCnT F] Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB27811 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RSC=Lc and RS>=0 or Replace RS with Lc if RS<O
SPt rd WIByt RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

MCB NOTE: 64,2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Chofmilit Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
JLS Percent Carrier Recovery = (Net Weight I Expected weight) * 100

AnMyst~ Y NOTE: Expected weight = CVA * 0.1
DPB Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Doa. C........Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) 100
05/07196

h__Anawyt___D__ DETECTION
05/03196 Sr-89/90 CONCENTRATION 4.36E+00 pClg LEVEL

AaysIs Thle |

02:30 PM RELATIVE COUNTING ERROR 2.1% 1.82E-02
Sarnpe Poit || CIlg

S-102 PERCENT CARRIER RECOVERY 85.6%

DPB Date: 07-May-96
Signature of Chemist: JLS Date: //j /

SAMPLE.WB1 REV 1.2 2201ONML VI

2150
122010N\OUT\SR8180.W1 005/07/96



WORKBOOK PAGE: SAM6
LA-220-101 / D-1 Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (0-1) SAMPLE

Typ4e DETECTOR NUMBER 12 CARRIER ADDED In mL (CVA) 000
SAMPLE TOTAL COUNTS (TC) 2 GROSS WEIGHT (W2) 754

COUNT TIME In MINUTES (CT) oARE WEIGHT .7.0680
8180 BACKGROUND In cpm (BKG) .8.3NET WEIGHT(W3) 0.0868

T____Cd _SAMPLE VOLUME In mL (SS) 0.100DELTA TIME HOURSDT) 17.50
9DSR90-01 DILUTION FACTOR _ (DF) |I k ||tO2Y*$

.EW- DIGEST FACTOR (g/L) (D g/L 2.1308
SOLID SAMPLE COUNT RATE (Rs) 7824.60 R-90 EFFICIENCY FACTOR (C1) 0.4180

:b CRITICAL LEVEL (Lc) 1.74 -90 EFFICIENCY FACTOR (C2) 0.4660
96004032 TIME OF SEPARATION (ST) 14:30 RmaxN/A

fetuN ~ DATE OF SEPARATION (SD) 0510396 DETECTION LIMIT (Ld) 3.56
0 IME OF COUNT (TOC) 08:00 Sr-89/90 CONC In pCI19 3.8249E+01

'SImpOe Pt0p DATE OF COUNT (DOC) 05104/96
FUSIONO1

S96T001584
InstruentaCode.|Sample Count Rate (Rs) = (Total Counts ITC) / Count Time (CT)) - Background in cpm (BKG)

WB27811 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RScO
y RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

MCB NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
.C t. st t Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

JLS Percent Carrier Recovery = (Net Weight / Expected weight) * 100
A yNOTE: Expected weight = CVA * 0.1

DPB Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) 24) + (TOC - ST) / 100

05/07/96
Mn)s&0 DETECTION

05/03196 Sr-89/90 CONCENTRATION 3.82E+01 IJCI/g LEVEL

02:30 PM RELATIVE COUNTING ERROR 0.7% 1.74E-02
StMp.e Poun. IpCI/g

S-102 PERCENT CARRIER RECOVERY 86.8%

Analyst: DPB Date: 07-May-96
Signature of Chemist: JLS Date: r/j/9b

SAMPLEWB1 REV 1.2 22010NML

2151

\Q22010N\OUT\SR8180.WB1 05/07/96



L :.rPl :r:V

WORKBOOK PAGE: DUP7
LA-220-101 / D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 10

DETECTOR NUMBER
DUP TOTAL COUNTS (TC) 811

COUNT TIME In MINUTES CT)
8180 BACKGROUND In cpm (BKG)
- AH SAMPLE VOLUME In inL (SS) 0.1

!SR90-01 DILUTION FACTOR (DF).
DIGEST FACTOR (g/L) 0 /L 2.11

aOLID 'ZAMrLE COUNT RATE ISI- Ul5b.UU sM-UU lI- iCLINCY IACTOR (Cl) 0.4180
K cl CRITICAL LEVEL (L0 1.74 Y-90 EFFICIENCY FACTOR (C2) 0.4660

96004032 TIME OF SEPARATION (ST) 14;30 Rmax N/A
Ntj$ & DATE OF SEPARATION (SD) 05/03/96 DETECTION LIMIT (Ld) 3.56

0 TIME OF COUNT (TOC) 08:28 Sr-89190 CONC In pCU 3.9482E01
DATE OF COUNT (DOC 05104196

FUSION01

S96T001584
Mstrthewt tods Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB27811 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS-=0 or Replace RS with Le If RS<0

y RS1 000*DF/((C 1 +C2*( 1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
MCB NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

CheiiSt Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG - CT)*1.96)
JLS Percent Carrier Recovery = (Net Weight I Expected weight) * 100

A Nt NOTE: Expected weight = CVA * 0.1
DPB Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Date Cdwpltq Delta Time (hours) = ((DOC - SD) * 24) + :TOC - ST) 1100
05107/96

Analysts 0ste _DETECTION

05103196 Sr-89/90 CONCENTRATION 3.95E+01 pCI/g LEVEL
Ana yss Time

02:30 PM RELATIVE COUNTING ERROR 0.7% 1.72E02
$antpI0 Po1pCIg

5-102 PERCENT CARRIER RECOVERY 86.8%

Analyst: DPB Date: 07-May-96
Signature of Chemist: JLS Date: /1ZI

SAMPLE.WB1 REV 1.2 22O10NML V

1:\22010N\OUTSRB1 BOWS/

2152

05/07/96
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WORKBOOK PAGE: SAM8
LA-220-101 / D-1 Sr-89190 : LA-220-101 (D-1), 102 (E-3),104 (D-1) SAMPLE

Tp'' DETECTOR NUMBER 12 CARRIER ADDED In mL (CVA) 1.000
SAMPLE TOTAL COUNTS (TC) 72158 GROSS WEIGHT (W2) 7.1705

W7 77 ff COUNT TIME In MINUTES (CT) 10 TARE WEIGHT (W1) 7.0850
8180 BACKGROUND In cpm (BKG) 8.3 NET WEIGHT (W3) 0.0855

SAMPLE VOLUME In mL (SS) .0.100 DELTA TIME (HOURS) (DT 19.08
SR90-01 DILUTION FACTOR (DF) 1|

DIGEST FACTOR (g/L) CDgL 1.8748ME EM1 1 A
SOLID SAMPLE COUNT RATE (Rs) 7207.50 SR-90 EFFICIENCY FACTOR (C1) 0.4180

t CRITICAL LEVEL (Lc) 1.74 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96004032 TIME OF SEPARATION (ST) 14:0 Rmax N/A

R0*S* DATE OF SEPARATION (SD) 05103/96 DETECTION LIMIT {Ld) 3.56
0 TIME OF COUNT (TOC) 09:35 Sr-89/90 CONC In pCIlg 4.0125E+01

.Prep. |DATE OF COUNT (DOC) 05104)96
FUSION01

S96T001585
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB27811 Sr-89/90 CONC in pCilg Replace RS with RMAX if RS<=Lc and RS'=0 or Replace RS with Le if RS<o
P.partd By RSM1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

MCB. NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Chemt ~Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

JLS Percent Carrier Recovery = (Net Weight / Expected weight) * 100
'Anaiyst NOTE: Expected weight = CVA * 0.1

DPB Detection Levels and Less Than Values are determined from Procedure LA-508-002.
DatE CWmpete Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100

05107/96

Anay______t _ |DETECTION
05103/96 . Sr-89190 CONCENTRATION 4.01E+01 pCI/g LEVEL

An Ayt TIMA
02:30 PM RELATIVE COUNTING ERROR 0.7% 1.98E-02

____________K PCIIg
S-102 PERCENT CARRIER RECOVERY 85.5%

Analyst: Al DPB Date: 07-May-96
Signature of Chemist: JLS Date: /37 /?t

SAMPLEWB1 REV 1.2 220ONML

2153

I:\22010N\CUT\SR8180.WB1 0S/07t96



A-DP-i7 I

7.0808
LA-220-101 / D-1 Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (D-1) DUP

W' N, DETECTOR NUMBER 12 CARRIERADDED In mL (CVA) 1.000
DUP TOTAL COUNTS (TC) 1812 GROSS WEIGHT (W2) 7.0808

X We COUNT TIME In MINUTES (CT) 1 ARE WEIGHT W) 6.9961
8180 BACKGROUND In cpm (BKG) 8.3 NET WEIGHT (W3) 0.0847

t >d > SAMPLE VOLUME In mL (SS) 0.100 DELTA TIM19.25
OSR90-01 DILUTION FACTOR (DF)

Mtrflx DIGEST FACTOR (g/L) (D g/L 1.8196
SOLID SAMPLE COUNT RATE (Rs) 6804.60 SR-90 EFFICIENCY FACTOR (C1) 0.4180

CRITICAL LEVEL (Lc) 1.74 -90 EFFICIENCY FACTOR (C2) 0.4660
96004032 TIME OF SEPARATION (ST) 14:30 Rmax N/A
R... . DATE OF SEPARATION (SD) 05/0396 DETECTION LIMIT (Ld)3

0 TIME OF COUNT (TOC) 09:45 Sr-89190 CONC In pCI = 3.9347E+01
'amp ePtrte DATE OF COUNT (DOC) 0504)98
FUSION01

S96T001585
hnsrtunwt Cd*.Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB27811 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RScO
.0eprE fy R S*1000*DF/((C 1 +C2*(1 -e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

MCB NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

JLS Percent Carrier Recovery = (Net Weight / Expected weight) * 100
.rays NOTE: Expected weight = CVA * 0.1

DPB Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Dat COmnpett< IDelta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

05107/96

AnalysIatr ' DETECTION
05/03/96 ISr-89190 CONCENTRATION 3.93E+01 PCI/g LEVEL

Anal.ysis TIMe '
02:30 PM RELATIVE COUNTING ERROR 0.8% 2.06E-02

Samp#e Poit * I: pCIlg
S-102 PERCENT CARRIER RECOVERY 84.7%

Analyst: DPB Date: 07-May-96
Signature of Chemist: JLS Date: ~//3/76

SAMPLE.WB1 REV 1.2 2201ONML I

:\22010N\OUT\SR8180.WB1

2154
05107196



06/03/96 14:44
A-0004-1

LAB E Da E Tmp fr. W 9538

LABCORE Data Entry Template for Worklist# 9538

Analyst: J(jT Instrument: ABOO /0 Book# 765Y&

Method: LA-220-101 Rev/Mod 0 rnL
Worklist Comment: S102. Determine sample size using ludlum. new

S Type Sample# R A Test Matrix Group# Project

1 STD

2 BLNK-PREP

3 BLNK/BKG

4 SAMPLE

5 DUP

@SR90-01 SOLID

@SR90-01 SOLID

@SR90-01 SOLID

S96T000870 0 F @SR90-01 SOLID 96000030 S102
Analytes Requested: SR90-01 , SR9O-01C, SR90-01E

S96T000870 0 F @SR90-01 SOLID

S96T000871 0 F @SR90-01 SOLID

Analytes Requested: SR90-01 , SR90-01C, SR90-01E

S96T000871 0 F @SR90-01 SOLID

Analyst Signature

Final page for worklist # 9538

Date A Signature Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Cod2 5 5

Page: 1

6 SAMPLE

7 DUP

96000030 S102



VlH04 !!?&D-1 , - .z V -~
worklistrad Version 0.0 04/18/96
06/06/96 10:24

LABCORE Completed RadChem Report for Worklist#: 9538

Analyst: knt Instrument: AB10 Book# -Pe

Method: L MD - 'O Rev/Mod jji

Worklist Comment: S102. Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

102.439

89.700

1.890

0.178

90.200

16.500

3.530

269.0e-004

0.00+000

0.0e+000

3.704

88.700

2.050

236. Oe-004

0.0e+000

0.0e+000

1.055

90.100

2.480

% Recovery

% Recovery

% Ct. Erro

uci/g

% Recovery

uci/g

BLNK/SEG

uci/g

% Recovery

% Ct. Error

RPD

% Recovery

% Cnt Err

uCi/g

% Recovery

% Ct. Error

RPD

% Recovery

% cnt Err

Final page for worklist# 9538

Analyst Signature Date Analyst Signature

( ewer gnafure6 at

Units shown for QC (BLK/BKG) may not reflect the actual units.

2150

/
Page: 1

STD

STD

SID

BLNK-PREP

BLNK-PREP
BLNX-PREP
BLNK/BG
SAMPLE
SAMPLE

SAMPLE

DUP

DUP

DUP

SAMPLE
SAMPLE

SAMPLE
DUP

DUP

DUP

*SR90-01

*SR90-01

*SR90-01

eSR90-01

OSR90-01

0SR90-01

*SR90-01

*SR90-01

OSR90-01
OSR90-01

*SR90-01

OSR90-01

@SR90-01

OSR90-01

OSR90-01

*SR90-01

*SR90-01

*SR90-01

*SR90-01

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E
SR90-01
SR90-01

SR90-01C
SR90-01E

SR90-01
SR90-01C
SR90-01E
SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

S96T000870
896TOO0870
596T000870
967000870

S96T000870
S96T0O0870

S96T000871
S96T000871

S96T000871
S96T000871

S96T00071
S96TOD071

1.23E-03

100

1.00

1

100

1.00

1

N/I

5..83E+0

100

1.00

N/A

N/A

N/A

3. 81Z+0
100

1.00

1.26Z-3

8.97E+01

1. 89H+00
1.78E-1

9.02R+01
1. 65E+01

3.53E+00

5. 83E+00

9. 15E+01

2.16E+00

6.05+0

8. 87E+01

2.05R+00

3. 81E+00

8. 97E+01

2 .51E+00

3.773+0

9.013+01

2.48E+00

Date



WORKBOOK PAGE: STD1
Sr-89190 : LA-220-101 (D-1), 102 (E-3), 104 (D-1)

'SbET CTOR UMBE
STD OTAL COUNTS TC

COUNT TIME in MINUTES (CT]
9538 BACKGROUND In cpm 0KG)

3AMPLE VOLUME In mL (SS
SR9O-01 DILUTION FACTOR DF

DIGEST DILUTION FACTOR

LIQUIDS
I

STANDARD
CARRIER ADDED in mL (CVA) 1._0_
GROSS WEIGHT (W2) 7.27_3
TARE WEIGHT (W1) 7.1896
NET WEIGHT (W3) 0.0897
DELTA TIME (HOURS) IDT) 7.28

1
LIQUID AMPLE COUNT RATE (Rs) 1098.50 R-90 EFFICIENCY FACTO (C1) 0.4051

CRITICAL LEVEL (Lc) 1.91 Y-90 EFFICIENCY FACTOR (C2) 0.4503
96005712 IME OF SEPARATION (ST) 11:0 Rma4 N/A

DATE OF SEPARATION (SD) D6105/6 DETECTION LIMIT (Ld) 3.90
0 TIME OF COUNT (TOC) 18:22 Sr-89/90 CONC. in pCi/L 1.2561E+00

DATE OF COUNT (DOC) 0/59
N/A STANDARD BOOK # 9__6

STANDARD VALUE in pCilmL 1.2252E-03

W828870 'Sample Count Rate (Rs) (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pCi/mL REPLACE RS WITH RMAX IF RSc=LcAND RS>=0 OR REPLACE RS WITH Lc IF RScO

SEH R SDF*DDF*1000/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA 0.1000))

JLS Relative Countng Error = The Square Root of ((TC + BKG CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100

KNT NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

061O,98 Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100
DETECTION

06/05198 Sr-89/90 CONCENTRATION 1.26E-03 pCl/mL LEVEL

11:O5AM * RELATIVE COUNTING ERROR 1.9% 4.46E-06
San'i_ _ _ _ _ _ _ _ _pCi/L

102 P ERCENT CARRIER RECOVERY 89.7%

Analyst: KNT Date: 06-Jun-96

Signature of Chemist: c& & , . JLS Date: /U /, /
STANDARD.WBI REV 1.2 220 NML

2157

I \22010N\OUT\SR9538.WB1

77

DDF

06/06/96
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WORKBOOK PAGE: BLANK2
LA-220-101 / D-1 Sr-89/90 : LA-220-101 (D-1 102 (E-3), 104 (D-1) I BLNK-PREP

DETECTOR NUMBER 10 CARRIER ADDED In mL (CVA) 1,000
BLNK-PREP TOTAL COUNTS (TC) ... GROSS WEIGHT W2) 7.25__

EOUNT TIME In MINUTES ICT) 40 TARE WEIGHT _W__7.1_4

9538 BACKGROUND In cpm (BKG) 10.0 NET WEIGHT W3) 0.0902
AMPLE VOLUME In ML (SS) 0.10 DELTA TIME HOURS 7.50

SR90-01 DILUTION FACTOR (DF)
DIGEST FACTOR (gL) (D g/L 1.61586

SOLID SAMPLE COUNT RATE (Rs) 25.30 R-90 EFFICIENCY FACTOR (C1) 0.4051
CRITICAL LEVEL (Lc) 1.91 -90 EFFICIENCY FACTOR (C2) 0.4503

96005712 [TME OF SEPARATION (ST) 11:0 Rmax NIA
IDATE OF SEPARATION (SD) 0610596 DETECTION LIMIT (Ld) 3.90

0 ITIME OF COUNT (TOC) 1:5 r-49190 CONC In pC~ig 1.7768E-01
SM E DATE OF COUNT (DOC) 08105196

NIA

'xI' Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)
W526870 Sr-89/90 CONC in pCilg Replace RS with RMAX if RSc=Lc and RS>=O or Replace RS with Lc if RScO

RrS1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
SEH NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
JL .: Percent Carrier Recovery = (Net Weight I Expected weight) * 100

NOTE: Expected weight = CVA * 0.1
KNT . Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC -SD) * 24) + (TOC - ST) / 100

DETECTION
08/05/98 Sr-89I90 CONCENTRATION 1.78E-01 pCI/I LEVEL

An'.ssii
11:05AM RELATIVE COUNTING ERROR 16.5% 2.74E-02

Sam 'M ty pCI/g
$102 PERCENT CARRIER RECOVERY 90.2%

Analyst: KNT Date: 06-Jun-96

SgnatureofChemist: '...C --. JLS Date: /s/9q>
BLANK.WB1 REV 1.2 220ItJML

2153

.\22010N\0UT\SR9538.WB1 06/06196



WORKBOOK PAGE: SAM4
LA-220-101 / D-1 Sr-89/90: LA-220-101 (D-1 ), 102 (E-3), 104 (D-1) | SAMPLE

DETECTOR NUMBER 10 CARRIER ADDED In mL |(CVA) 1,000
SAMPLE OTAL COUNTS (TC) GROSS WEIGHT (W2) 7.

COUNT TIME In MINUTES (CT) 1 ARE WEIGHT () 2313
9538 BACKGROUND Incpm (BKG) - .0 NET WEIGHT W3 0.0915

AMPLE VOLUME In mL S) DELTA TIME HOURS 7.75
SR90-01 DILUTION FACTOR DF 1

DIGEST FACTOR (g/L) [D g/L 1.815
SOLID SAMPLE COUNT RATE (Rs) 843.80 SR-90 EFFICIENCY FACTOR (Cl) 0.4051

CRITICAL LEVEL (LC) 1.91 Y-90 EFFICIENCY FACTOR (C2) 0.4503
96005712 TIME OF SEPARATION Rmax NIA

IATE OF SEPARATION (SD) WOWR DETECTION LIMIT (Ld) ___ 3.90
0 TIME OF COUNT (TOC) 1l:l r-89190 CONC In CIN 5.8271E+00

DATE OF COUNT (DOC) WOBSO
FUSION0i

S96TOO0870
Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)

WB2I ..7 ] Sr-89/90 CONC in pCi/g Replace RS with RMAX If RSC=Lc and RS>=O or Replace RS with Lc if RS<0
RS*1000*DF/((C1+C2*(j-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC2220000)

Ek - NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) 100

DETECTION
0105196 Sr-89/90 CONCENTRATION 5.83E+00 pCIIg LEVEL

11:05 AM RELATIVE COUNTING ERROR 2.2% 2.69E-02
pCI/g

SIO2 PERCENT CARRIER RECOVERY 91.5%

Analyst: KNT Date: 06-Jun-96

Signature of Chemist: JLS Date: L /., /I'
SAMPLE.WBI REV 1.2 ( 22O1ONML

2152
1:\22010N\OUT\SR9538.WB1 III-lIT449.
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WORKBOOK PAGE: DUPS
LA-220-101 / D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) DUP

DETECTOR NUMBER 10 CARRIER ADDED In mL (CVA) 1.0

DUP OTAL COUNTS (TC) 4 GROSS WEIGHT (W2 7.944
COUNT TIME In MINUTES (CT) 14 ARE WEIGHT (W1) ,2_$

9538 BACKGROUND in cpm BKG) , 10. NET WEIGHT 0.0887
AMPLE VOLUME In mL SS DELTA TIME HOURS D 7.92

SR90-01 DILUTION FACTOR _F _
DIGEST FACTOR (/L) (D alL 1.77U4

SOLID SAMPLE COUNT RATE (Rs) 935.70 R-90 EFFICIENCY FACTOR (C1) 0.4051
CRITICAL LEVEL (Lc) 1.91 -90 EFFICIENCY FACTOR (C2) 0.4503

96005712 TIME OF SEPARATION (ST) 11:O& Rmax NIA
DATE OF SEPARATION (SD) 06/OW DETECTION LIMIT (Ld) 3.90

0 TIME OF COUNT (TOC) 19:_O r-89190 CONC In iCI/g 6.0453E+00
DATE OF COUNT (DOC) 'O/OSM

FUSION01

S96TOO0870
Sample Count Rate (Rs) = (Total Counts (:TC) / Count Time (CT)) - Background in cpm (BKG)

WB2OO7 " Sr--89190 CONC in pCilg Replace RS with RMAX if RS<-Lc and RS>-O or Replace RS with Lc if RS<O

RS*1000*DF/((C1 +C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
E NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
.LS Percent Carrier Recovery = (Net Weight I Expected weight) *100

NOTE. Expected weight = CVA * 0.1
KN , Detection Levels and Less Than Values alre determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) 100

DETECTION
0606 S r-89190 CONCENTRATION 6.05E+00 PCI/g LEVEL

11:05 AM RELATIVE COUNTING ERROR 2.0% 2.52E-02
pCilg

S10 ,ERCNTCARRIER RECOVERY 88.7%

Analyst: KNT Date: 06-Jun-96

Signature of Chemist: . - JLS Date: U' /& /q
SAMPLEWB1 REV 1.2 LY2201ONML

21GO

I:22010N\OUTSR9538.WB1

I
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WORKBOOK PAGE: SAM6
LA-220-101 I D-1 Sr-89190: LA-220-101 (D-1 ), 102 (E-3), 104 (D-1) SAMPLE

DETECTOR NUMBER 10 ARRIER ADDED In mL (CVA) 1.000
SAMPLE OTAL COUNTS (TC) ROSS WEIGHT W2) 0 7.3237

COUNT TIME In MINUTES CT 10 ARE WEIGHT (W) .4

9538 BACKGROUND In cpm (BKG) 1. NETWEIGHT (W3) 0.0897
SAMPLE VOLUME In mnL (SS} 100 DELTA TIME HOURS 8.17

SR90-01 DILUTION FACTOR O(DF) .
DIGEST FACTOR (g/L) (D g/L 1.8708

SOLID SAMPLE COUNT RATE (Rs) 628.60 R-90 EFFICIENCY FACTOR (C1) 0.4051
CRITICAL LEVEL (Lc) 1.91 -90 EFFICIENCY FACTOR (C2) 0.4503

96005712 TME OF SEPARATION (ST) WtE Rmax A
DATE OF SEPARATION (SD) 08/05/96 DETECTION LIMIT Ld 3.90

___ME __F__CUNT _ (TCC) 19:1$ Sr-89190 CONC In JCIUg 3.8080E+00
DATE OF COUNT (DOC) 06105104

FUSION01

S96T000871
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB2BI7' S r-89/90 CONC in pCi/g Replace RS with RMAX if RSc=Le and RS>=0 or Replace RS with Lc if RS<0
RS*1 000*DF/((C1 +C2*(1 -e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC2220000)

. EH . NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

JLS Percent Carrier Recovery = (Net Weight I Expected weight) * 100
NOTE: Expected weight = CVA * 0.1

KNJT Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) 24) + (TOC - ST) / 100

DETECTION
060/S 9 r-89/90 CONCENTRATION 3.81E+00 pCI/g LEVEL

1l:05 AM RELATIVE COUNTING ERROR 2.5% 2.36E-02
Saifpig gpCI/g

Slf2 PERCENT CARRIER RECOVERY 89.7% ______

lAnalyst: KNT Date: 06-Jun-96

Signature of Chemist: j s ,, W7a JLS Date: c, /L. Lae
SAMPLEWB1 REV 1.2 (-/ 22010NM1.

J\22010N0UT\SR9538.WB1

2161

06/06/9
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WORKBOOK PAGE: DUP7
LA-220-101 / D-1 Sr-89/90: LA-220-101 (D-1), 102 E-3), 104 (D-1) DUP

DETECTOR NUMBER 10 CARRIER ADDED In mL (CVA) 1.000
DUP OTAL COUNTS (TC) 0510 GROSS WEIGHT (W2) 7,32

OUNT TIME In MINUTES (CT) 10 ARE WEIGHT (W1) 7.2M1

9538 BACKGROUND In cpm (BKG) 10. NET WEIGHT (W3) 0.0901
AMPLE VOLUME In mL (SS) tWO DELTA TIME OURS

SR90-01 DILUTION FACTOR (DF) _______1 -U
DIGEST FACTOR (g/L) (D g/L 1.916

SOLID AMPLE COUNT RATE (Rs) 641.90 SR-90 EFFICIENCY FACTOR (Cl) 0.4051
RITICAL LEVEL (L 1.91 Y-90 EFFICIENCY FACTOR (C2) 0.4503

96006712 IME OF SEPARATION (ST)06 Rmax N/A
DATE OF SEPARATION (SD) 4Qj96 DETECTION LIMIT (Ldj 3.90

0 IME OF COUNT (TOC) $9:2Sr-89190 CONC In ICI/g 3.7737E+00
'ATE OF COUNT (DOC) 06)05106

FUSION01

S96TOO0871
n" r Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)

WB2OS7O Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<
RS*1 000*DF/((C1 +C2*(1 -e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

SEH NOTE 642 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1)/ (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

,JLS Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE Expected weight = CVA * 0.1

KNTJ 'Detection Levels and Less Than Values are determined from Procedure LA-506-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) 1100

- An___y________ DETECTION
0810596 Sr-89I90 CONCENTRATION 3.77E+00 PCI/g LEVEL

11:05AM RELATIVE COUNTING ERROR 2.5% 2.29E-02

S1O2 IPERCENT CARRIER RECOVERY 90.1%

Analyst: KNT Date: 06-Jun-96

[[signature of Chemist: ( r -p kf<~JLS Date: /c. (, / L.
SAMPLE.WB1 REV 1.2 J/," 2201NML''

2162
I \22010NOUT\SR9538.WB1



06/03/96 14:47
A-0004-1

Analyst:

Method:

Workidst

S Type

1 STD

2 BLNK-P

3 BLNK/B

4 SAMPLE

5

6

DUP

SAMPLE

7 DUP

LABCORE Data Entry Template for Worklist# 9539

2{LT Instrument: ABOO /f Book#

LA-220-101 Rev/Mod P/

Comment: S102. Determine sample size using ludlum. new

Sample# R A Test Matrix Group# Proj

@SR90-01 SOLID

REP @SR90-01 SOLID

KG @SR90-01 SOLID

S96T000874 0 F @SR90-01 SOLID 96000030 S102
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

S96T000874 0 F @SR90-01 SOLID

S96T000875 0 F @SR90-01 SOLID 96000030 S102
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

S96T000875 0 F @SR90-01 SOLID

Final page for worklist # 9539

Analyst Signature Date Analy ignat Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code. 2163

Page: 1

act

SN



worklistrad Version 0.004/18/96
06/06/96 10:09

f7 D tp -17Z , E

LABCORE Completed RadChem Report for Worklist#: 9539

Analyst: knt Instrument: AB12 Book# \

Method: Lk:. to i Rev/Mod T)-- \

Worklist Comment: S 102. Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

0 BSR90-01 SR90-01 SODLI 1.23E-03
0 &SR90-01 SR90-01C SOLID
0 BSR9l-O1 5R90-01E SOLID
0 @SR90-01 SR90-01 SOLID
0 MSR90-01 SR90-01C SOLID
0 2SR90-01 SR90-01E SOLID
0 . SR90-01 SR90-01 SOLID

6TOO0874 0 F @SR90-01 SR90-01 SOLID
6T000874 0 F @SR90-01 SR90-01C SOLID
6TOO0874 0 F 2SR90-01 SR90-01E SOLID

T000874 0 F @SR90-01 SR90-01 SOLID
6TO00874 0 F BSR90-01 SR90-01C SOLID

6T000874 0 F @SRQO-01 SR90-01E SOLID
6TOO0875 0 F 2SR90-01 SR90-01 SOLID

6T000875 0 F &SR90-01 SR90-01C SOLID

6T000875 0 F SSR90-01 SR90-01E SOLID

100
1.00

1

100
1.00

N'A_
5.81E+1

100
1.00

2.62E+1

100
1.00

1.23E-3
8.86E+01
1.67E+00.
9.84E-3

8.93E+01
6.20E+01
3.DOE+00
5.81E+01
8.89E+01.
5.71E-01

5..92E+1.

8.92E+01
5.?1E-01
2.62E+01
.. OE+O1
8.71E-01

2.75E+1i
8.87E+01
8.82E-01

100900.% Recovery
88.600 % Recovery

1.8?0 % Ct. Erro
98.400e-004 uCi/g

89.300 % Recovery
62.000 uCi/g

3.000 BLNK/BKG
639.0e-005 uCi/g

10.0e.000.%Recovery

0.Oe+000 % Ct. Error
1.876 RPD

89.200 % Recovery
0.571 % Cnt Err

671.0e-005 uCi/g
.O.DetOOO % Recovery

0.0e+000 % Ct. Error
4.842 RPD

88.700 % Recovery

0.882 % Cnt Err

Final page for worklist# 9539

Analyst Signature Date Analyst Signature

iewer 'Date

Units shown for QC (BLK/BKG) may not reflect the actual units.

2164

Page: 1

STD
STD
STD
BLNK-PREP

BLNK&PREP

BLNK-PREP
BLNK/BKG
SAMPLE
SAMPLE

SAMPLE

DUP

DUP

DUP

SAMPLE
SAMPLE
SAMPLE
DUP
DUP
DUP

S9
S96

S9
596
S9

591
S96
S9
S96
S9
S91

Date



WORKBOOK PAGE: STDI
Sr-89190 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) LIQUIDS

W-C-:-WYM-DP-I 7Z, EV.
STANDARD

DETECTOR NUMBER 12 CARRIER ADDED in mL (CVA) 1.000
STD TOTAL COUNTS (TC) 10999 GROSS WEIGHT (W2) 7.1852

COUNT TIME in MINUTES (CT) 10 TARE WEIGHT (WI) 7.0966
9539 BACKGROUND in cpm (BKG) 1.0 NET WEIGHT (W3) 0.0886

SAMPLE VOLUME in mL (SS) 1.000 DELTA TIME (HOURS) (DT 7.28
SR90-01 DILUTION FACTOR (DF) 1. IN

)IGEST DILUTION FACTOR DDF 1

LIQUID SAMPLE COUNT RATE (Rs) 1098.90 SR-90 EFFICIENCY FACTO (Cl) 0.4180
CRITICAL LEVEL (Lc) 0.60 Y-90 EFFICIENCY FACTOR (C2) 0.4660

96005713 IME OF SEPARATION (ST) 11:05 Rmax N/A
DATE OF SEPARATION (SD) 06/05/96 DETECTION LIMIT (Ld) 1.30

0 IME OF COUNT (TOC) 18:22 Sr-89/90 CONC. in pCi/L 1.2327E+00
DATE OF COUNT (DOC) 06/05/96

N/A STANDARD BOOK # 9B56
STANDARD VALUE in pCi/mL 1.2252E-03

WL9539

WB27811 Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pCi/mL REPLACE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH Lc IF RS<O

SLH2 RS*DF*DDF*1000/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

JLS Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight ! Expected weight) * 100

KNT NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

06/06/96 Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
DETECTION

06/05/96 Sr-89/90 CONCENTRATION 1.23E-03 pCi/mL LEVEL

11:05 AM RELATIVE COUNTING ERROR 1.9% 1.45E-06
pCi/L

8102 PERCENT CARRIER RECOVERY 88.6%

Analyst: KNT Date: 06-Jun-96

ISignature of Chemist: a_-a& . a JLS Date: I, Iq At,

STANDARD.WB1 REV 1.2 2264dML

2 165



WORKBOOK PAGE: BLANK2 wI-:c-CM,-DP-17 :-
LA-220-101 / D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) BLNK-PREP

yj@fj DETECTOR NUMBER 12 CARRIER ADDED in mL (CVA) 1.000
BLNK-PREP TOTAL COUNTS (TC) 30 GROSS WEIGHT (W2) 7.3102

COUNT TIME in MINUTES (CT) 10 TARE WEIGHT (WI) 7.2209
9539 BACKGROUND in cpm (BKG) 1.0 NET WEIGHT (W3) 0.0893

SAMPLE VOLUME in mL (SS) 0.100 DELTA TIME (HOURS) (DT) 7.50
SR90-01 DILUTION FACTOR (DF) 1

DIGEST FACTOR (g/L) (D g/L 2.2564 7
SOLID SAMPLE COUNT RATE (Rs) 2.00 SR-90 EFFICIENCY FACTOR (CI) 0.4180

CRITICAL LEVEL (Lc) 0.60 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96005713 IME OF SEPARATION (ST) 11:05 Rmax N/A

DATE OF SEPARATION (SD) 06/05/96 DETECTION LIMIT (Ld) 1.30
0 IME OF COUNT (TOC) 18:35 Sr-89/90 CONC in pCi/g 9.8428E-03

DATE OF COUNT (DOC) 06/05/96
N/A

WL9539
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB27811 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0

RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
SLH2 NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
JLS Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1
KNT Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

06/06196
DETECTION

06/05/96 Sr-89/90 CONCENTRATION 9.84E-03 pCilg LEVEL

11:05 AM RELATIVE COUNTING ERROR 62.0% 6.38E-03
Sanile*PintypCi/g

S102 PERCENT CARRIER RECOVERY 89.3% ______

Analyst: KNT Date: 06-Jun-96

Signature of Chemist: JLS Date: U /h l,2.
BLANK.WB1 REV 1.2 220%iML

216G,



WORKBOOK PAGE: SAM4
LA-220-101 / D-1 Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (D-1)

wHC-:z..MA-DP-1 7;, Eiv. /
I SAMPLE

DETECTOR NUMBER 12 CARRIER ADDED in mL (CVA) 1.000
SAMPLE TOTAL COUNTS (TC) 117814 GROSS WEIGHT (W2) 7.3208

COUNT TIME in MINUTES (CT) 10 TARE WEIGHT (W1) 7.2319
9539 BACKGROUND in cpm (BKG) 1.0 NET WEIGHT (W3) 0.0889

SAMPLE VOLUME in mL (SS) 0.100 DELTA TIME (HOURS) (DT) 775
SR90-01 DILUTION FACTOR (DF) 1 I

DIGEST FACTOR (g/L) (D g/L 2.2564
SOLID SAMPLE COUNT RATE (Rs) 11780.40 SR-90 EFFICIENCY FACTOR (C1) 0.4180

CRITICAL LEVEL (Lc) 0.60 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96005713 TIME OF SEPARATION (ST) 11:05 Rmax N/A

DATE OF SEPARATION (SD) 06/05/96 DETECTION LIMIT (Ld) 1.30
0 TIME OF COUNT (TOC) 18:50 Sr-89/90 CONC in pCilg 5.8089E+01

DATE OF COUNT (DOC) 06105196
FU SIO N01

S96T000874
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB27811 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS'=Lc and RS>=0 or Replace RS with Lc if RS<O

RS*1 000*DF/((C1 +C2*(1 -e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

SLH2 NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
JLS Percent Carrier Recovery = (Net Weight / Expected weight) * 100

-NOTE: Expected weight = CVA * 0.1
KNT Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

06106196
DETECTION

06/05/96 Sr-89190 CONCENTRATION 5.81E+01 pCi/g LEVEL

11:05 AM RELATIVE COUNTING ERROR 0.6% 6.39E-03

7, mp WNFAnt pCi/g
S102 PERCENT CARRIER RECOVERY 88.9%

nalyst: KNT Date: 06-Jun-96

ISignature of Chemist: , JLS Date: Ij

SAMPLE.WB1 REV 1.2 tA2010NML

2167



WORKBOOK PAGE: DUP5
LA-220-101 / D-1 Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (D-1) DUP
2MM!lypffM DETECTOR NUMBER 12 CARRIER ADDED in mL (CVA)| 1.000

DUP TOTAL COUNTS (TC) 117780 GROSS WEIGHT (W2)j 7.3016
COUNT TIME in MINUTES (CT) 10 TARE WEIGHT (WI)| 7.2124

9539 BACKGROUND in cpm (BKG) 1.0 NET WEIGHT (W3)| 0.0892
SAMPLE VOLUME in mL (SS) 0.100 DELTA TIME (HOURS) (DT)j 7.92

@SR90-01 DILUTION FACTOR (DF) I 
DIGEST FACTOR (g/L) (D g/L 2.2016 10 "M K m 111,

SOLID SAMPLE COUNT RATE (Rs) 11777.00 SR-90 EFFICIENCY FACTOR (C1)j 0.4180

MIfhlffmbtr=CRITICAL LEVEL (LC) 0.60 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96005713 TIME OF SEPARATION (ST) 11:05 Rmax I N/A

DATE OF SEPARATION (SD) 06/05/96 DETECTION LIMIT (Ld)jl 1.30
0 TIME OF COUNT (TOC) 19:00 Sr-89i90 CONC in pCi/g 5.9217E+01

DATE OF COUNT (DOC) 06/05/96
F USION01

S96T000874

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
WB27811 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RS<O

RS1 000*DF/((C 1 +C2*(1 -e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
SLH2 NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) I (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

JLS Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1

KNT Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

06/06/96
DETECTION

06105/96 Sr-89/90 CONCENTRATION 5.92E+01 pCiig LEVEL

11:05 AM RELATIVE COUNTING ERROR 0.6% 6.51E-03
p n pCilg

S102 PERCENT CARRIER RECOVERY 89.2%

Analyst: KNT Date: 06-Jun-96

ISignature of Chemist: ,JLS Date: U L(U /9
SAMPLE.W1 REV 1.2 (/2201ONML

216P



WORKBOOK PAGE: SAM6
LA-220-101 / D-1 Sr-89190 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) | SAMPLE

DETECTOR NUMBER _ _ 12 CARRIER ADDED in mL (CVA) 1.000
SAMPLE TOTAL COUNTS (TC) 50645 GROSS WEIGHT (W2) 7.1379

COUNT TIME in MINUTES (CT) 10 TARE WEIGHT (Wi) 7.0479
9539 BACKGROUND in cpm (BKG) 1.0 NET WEIGHT (W3) 0.0900

SAMPLE VOLUME in mL .(SS) 0100 DELTA TIME (HOURS) (DT) 8.17
SR90-01 DILUTION FACTOR (DF) 1

DIGEST FACTOR (gL) (D g/L- 21136 A
SOLID SAMPLE COUNT RATE (Rs) 5063.50 SR-90 EFFICIENCY FACTOR (C1) 0.4180

athNubr CRITICAL LEVEL |(Lc)| 0.60 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96005713 TIME OF SEPARATION (ST) 11:05 Rmax N/A

DATE OF SEPARATION (SD) 06/05/96 DETECTION LIMIT (Ld) 1.30
0 TIME OF COUNT (TOC) 19:15 Sr-89/90 CONC in pCi/g 2.6218E+01

DATE OF COUNT (DOC) 06/05196
FUSION01

S96TOO0875

K Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
WB27811 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RS<O

RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
SLH2 NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

JLS Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1

KNT Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC- SD) * 24) + (TOC - ST) /100

06/06/96
to DETECTION

06/05/96 Sr-89/90 CONCENTRATION 2.62E+01 pCi/g LEVEL

11:05 AM RELATIVE COUNTING ERROR 0.9% 6.71E-03
pCi/g

S102 PERCENT CARRIER RECOVERY 90.0%

Analyst: KNT Date: 06-Jun-96

jSignature of Chemist: .O-&, - JLS Date: /,,/ /('
SAMPLEWBI REV 1.2 E21 ONML

2169



WORKBOOK PAGE: DUP7
LA-220-1 01 ID-1 Sr-89190: LA-220-101 (D-1), 102 (E-3), 104 (D-1)

04y DETECTOR NUMBER 12 CARRIER ADDED in mL (CVA) 1.000
DUP TOTAL COUNTS (TC) 49373 GROSS WEIGHT (W2) 7.5129

Z7 7 COUNT TIME in MINUTES (CT) 10 TARE WEIGHT (WI) 7.4242
9539 BACKGROUND in cpm (BKG) 1.0 NET WEIGHT (W3) 0.0887

Z . SAMPLEVOLUMEinmL (SS) 0.100 DELTA TIME (HOURS) (DT) 8.33
SR90-01 DILUTION FACTOR (DF) 1K-

DIGEST FACTOR (g/L) (D g/L 1.9876,
SOLID SAMPLE COUNT RATE (Rs) 4936.30 SR-90 EFFICIENCY FACTOR (Cl) 0.4180

CRITICAL LEVEL (Lc) 0.60 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96005713 TIME OF SEPARATION (ST) 11:05 Rmax NIA

DATE OF SEPARATION (SD) 06/05/96 DETECTION LIMIT (Ld) 1.30
0 TIME OF COUNT (TOC) 19:25 Sr-89/90 CONC in pCilg 2.7532E+01

DATE OF COUNT (DOC) 06105196
F USIO N01

S96T000875
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB27811 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RS<0

RS*1 000*DF/((C1 +C2*(1 -e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
SLH2 NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

-, SO st0 1 Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
JLS Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1
KNT Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100
06/06196

Analysis DatDETECTION
06105/96 Sr-89/90 CONCENTRATION 2.75E+01 pCilg LEVEL

11:05AM RELATIVE COUNTING ERROR 0.9% 7.23E-03
7 OmplPROWn pCilg

S102 PERCENT CARRIER RECOVERY 88.7%

Analyst: KNT Date: 06-Jun-96

lSignature of Chemist: r-- ->, JLS Date: U i /9 ( I
SAMPLEWB1 REV 1.2 (2)IONML

2170
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06/03/96 14:49
A-0004-1

WHC--W M-DP- 1, G. \ V.

LABCORE Data Entry Template for Worklist# 9542

Analyst: SCA Instrument: ABOO UA. Book# £fi
Method: LA-220-101 Rev/Mod b>

Workist Comment: S102. Determine sample size using ludlum. new

S Type Sample# R A Test atrix Group# Proj

1 STD @SR90-01 SOLID

2 BLNK-PREP @SR90-01 SOLID

3 BLNK/BKG @SR90-01 SOLID

4 SAMPLE S96T001468 0 F @SR90-01 SOLID 96000094 S102

Analytes Requested: SR90-01 , SR90-01C, SR90-01E

5 DUP S96T001468 0 F @SR90-01 SOLID

Afyst Signa e Date V

al page for worklist # 9542

Analyst Signature

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A - Aliquot 0171

Page: 1

5&

ect

1,17 A-
liate/
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worklistrad Version 0.0 04/18/96
06/07/96 15:20

^- - - - , n v. -
LABCORE Completed RadChem Report for Worklist#: 9542

Analyst: slh Instrument: AB12 Book# ES 5(.o

Method: LA -\ ' Rev/Mod 'tl \- k

Worklist Comment: S102. Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

STD
Sm

STD

BLNX-PREP
BLNK-PREP

BLMK-PREP

BLNK/SBG

SAMPLE

SAMPLE

SAMPLE

DUP

DUP

DUP

S96T001468
S96TOO1468

S96T00146 8

S96TO1468
S96T0 1468

S96T O14.68

*SR90-01

*SR90-01

SR9O-01

OSR90-01

*8R90-01

0SR90-01

OSR90-01

OSR90-01

Sa90-01

@SR90-01
*SR90-01

@SR90-01
OSR9O-01

.R90-01

SR90-01C

SR90-01x
SR90-01

SR90-01C

SR90-01E
SR90-01

SR90-01
SR90-01C

SR90-01E

SR90-01
SR90-01C

SR90-011

SOLID

SOLID

SOLID
SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

1.23E-03

100

1.00

1

100

1.00

1

N/A
N/A

N/A

6.3 63+0

100

1.00

1.28E-3

9.09E+01

1.85E+00

1.09E-2

8.87E+01

2. 37E+01

7.43E+00

6.36E+00

9.00E+01

8.508-01

6.223+0
8.63E+01

8.20E-01

104.065 % Recovery

90.900 % Recovery
1.850 % Ct. Erro

10.900.-003 uci/g

88.700 % Recovery

23.700 uCi/g

7.430 BLNE/BKG

181.De-0O5 uci/g

0.oe+000 % Recovery
.0e+000 % Ct. Error

2.226 RPD

86.300 % Recovery
0.820 % cnt Err

Final page for worklist# 9542

Analyst signature Date Analyst Signature

Units shown for QC (BLK/BKG) may not reflect the actual units.

2172

Page: 1

Date
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\fr1.:~%.z- ~;V2-DP-1 7C., F~v. I
WORKBOOK PAGE: STD1
Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (D-1) LIQUIDS STANDARD

)ETECTOR NUMBER 12 CARRIER ADDED in mL (CVA) 1.000

STD TOTAL COUNTS (TO) 11313 GROSS WEIGHT (W2) __7.100

COUNT TIME in MINUTES (CT) 10 TARE WEIGHT (W1) 7.0100
9542 BACKGROUND in cpm (BKG) 1.4 NET WEIGHT (W3) 0.0909

SAMPLE VOLUME in mL (SS) 1.000 DELTA TIME (HOURS) T) 3.75
DILUTION FACTOR (DF) 1
DIGEST DILUTION FACTOR DDF 1

LIQUID -AMPLE COUNT RATE (Rs) 1129.90 SR-90 EFFICIENCY FACTO (C1) 0.4180
CRITICAL LEVEL (Lc) 0.71 Y-90 EFFICIENCY FACTOR (C2) 0.4660

96005714 TIME OF SEPARATION (ST) 09:45 Rmax NIA
DATE OF SEPARATION (SD) 06107/96 DETECTION LIMIT (Ld) 1.52

0 tIME OF COUNT (TOC) 13:30 Sr-89190 CONC. in pCiIL 1.2828E+00
DATE OF COUNT (DOC) 06107196

NIA -STANDARD BOOK # 9B56
STANDARD VALUE in pCi/mL 1.2251E-03

WL9542

W827811 Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pCi/mL REPLACE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH Lc IF RS<0

MCB RS*DF*DDF*1000/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

SLF .Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100

SLH NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

06107196 Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
DETECTION

06107196 !r-89190 CONCENTRATION 1.28E-03 pCilmL LEVEL

09:45 AM RELATIVE COUNTING ERROR 1.8% 1.72E-06
Saralet~intpCi/L

S-102 PERCENT CARRIER RECOVERY 90.9%

Analyst: SLH Date: 07-Jun-96

Signature of Chemist: SLF Date: ,/I it 9( c1
STANDARD.WB1 REV 1-2 Vf6010NML

I k22010N\OUT\9542.WB1 06/07196



I
WORKBOOK PAGE: BLANK2
LA-220-101 / ID-1 Sr-89190 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) BLNK-PREP

DETECTOR NUMBER 12 CARRIER ADDED in mL (CVA) 1.000
BLNK-PREP IOTAL COUNTS (TC) 104 GROSS WEIGHT (W2) 7.3065

COUNT TIME In MINUTES (CT) 10 TARE WEIGHT (WI) 7.2178
9542 BACKGROUND In cpm (BKG) 1.4 NET WEIGHT (W3) 0.0887

SAMPLE VOLUME In mL (SS) 0.500 DELTA TIME (HOURS) 3.92
SR90-01 DILUTION FACTOR (DF) I

NJNI)fl IGEST FACTOR (g1L) (D g/L _ 1T9144
SOLID SAMPLE COUNT RATE (Rs) 9.00 SR-90 EFFICIENCY FACTOR (C1)i 0.418DI

RITICAL LEVEL (Lc) 0.71 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96005714 IME OF SEPARATION (ST) 09:45 Rmax NIA

DATE OF SEPARATION (SD) 06/07/96 DETECTION LIMIT (Ld) 1.52
0 IME OF COUNT (TOC) 13:40 Sr-89190 CONC in pCi/g 1.0919E-02

DATE OF COUNT (DOC) 06/07/96
N/A

WL9542
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB27811 Sr-89/90 CONC in pCilg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RScO

RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
MCB NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
SLF Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1
SLH Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SO) * 24) + (TOC - ST) / 100

06/07196
DETECTION

06/07/96 Sr-89190 CONCENTRATION 1.09E-02 pCi/g LEVEL

09:45 AM RELATIVE COUNTING ERROR 23.7% 1.84E-03

NOWa pCi/g

S-102 PERCENT CARRIER RECOVERY 88.7%

Analyst: SLH Date: 07-Jun-96

Signature of Chemist: SLF Date: (,/I/ I C_

BLANK.W81 REV 1.2 22O0IMML

2 17 i t4

12010N\OUT\9542.WB1

^ . ., , o !, 
I -W,- , t i-DP-17: i6 .

06107/96



WORKBOOK PAGE:
LA-220-101 I D-1

BLBKG3
Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (D-1)
DETECTOR NUMBER 12

BLNK/BKG TOTAL COUNTS (TC) 104

CEZOUNT TIME in minute (CT) 10.00
9542 jBACKGROUND in epm (BKG) 1.40

ro R90-01

SOLID

96005714

0

NIA

WL9542

WB27811

MCB

SLF

SLH

06107/96

Result = (Total Counts (TC) I Count Time (CT)) / (Background in cpm (BKG))

06/07/96 RESULT 7.43E+00

09:45 AM

S-102

Analyst: SLH Date: 07-Jun-96

Signature of Chemist: SLF Date: ( , F1 v
BLBKG.WBI REV 1.2 22010 ML Page 1 of 1

2175

I:\22010N\OUT\9542.WB1 06107196



3'..

WORKBOOK PAGE: SAM4
LA-220-101 / D-1 Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (D-1) SAMPLE

)DETECTOR NUMBER | 12 CARRIER ADDED in mL (CVA) 1.000
SAMPLE rOTAL COUNTS |(TC) 53275 |GROSS WEIGHT (2| 7.1383

COUNT TIME In MINUTES (CT) 10 TARE WEIGHT (Wi) 7.0483
9542 BACKGROUND in cpm (BKG) 1.4 NET WEIGHT (W3) 0.0900

3AMPLE VOLUME In mL (SS) 0.500 DELTA TIME (HOURS) (DT) 4.08
(MSR90-01 DILUTION FACTOR (DF) 1

DIGEST FACTOR (gL) (D g/L 1.9144
SOLID SAMPLE COUNT RATE (Rs) 5326.10 SR-90 EFFICIENCY FACTOR (C1) 0.4180

O RITICAL LEVEL (Lc) 0.71 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96005714 ITME OF SEPARATION (ST) 09:45 Rmax

DATE OF SEPARATION (SD) 06/07/96 DETECTION LIMIT (Ld) 1.52
0 TIME OF COUNT (TOC) 13:50 Sr-89/90 CONC in pCIg9 6.3568E+00

N&pNM DATE OF COUNT U(DOC) 06/07196
FUSION01

S96T001468
7 Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB27811 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lo if RS<o

R S*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
MCB NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
SLF Percent Carrier Recovery = (Net Weight / Expected weight) * 100

f NOTE: Expected weight = CVA * 0.1
SLH Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
06107/96

DETECTION
06/07/96 Sr-89190 CONCENTRATION 6.36E+00 pCilg LEVEL

09:45 AM RELATIVE COUNTING ERROR 0.8% 1.81E-03
N~AMp:In pCilg

S-102 PERCENT CARRIER RECOVERY 90.0%

Analyst: SLH Date: 07-Jun-96

Signature of Chemist: SLF Date: u i, t1 / "
SAMPLE.WBI REV 1.2 - 2201ONML

2176

I:\22010N\OUT\9542.WB1 06/07/96



J-1 U
WORKBOOK PAGE: DUPS
LA-220-101 / D-1 Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (D-1) DUP

DETECTOR NUMBER 12 CARRIER ADDED in mL (CVA) 1.000
DUP TOTAL COUNTS (TC) 57141 GROSS WEIGHT (W2) 7.0947

COUNT TIME In MINUTES (CT) 10 TARE WEIGHT (Wi) 7.0084
9542 BACKGROUND in cpm (BKG) 1.4 NET WEIGHT (W3) 0.0863

SAMPLE VOLUME in mL (SS) 0.500 DELTA TIME (HOURS DT4.33
SR90-01 DILUTION FACTOR (DF) 1 .

DIGEST FACTOR (g/L) (D g/L 2.1812 -
SOLID SAMPLE COUNT RATE (Rs) 5712.70 SR-90 EFFICIENCY FACTOR (CI) 0.41801

CRITICAL LEVEL (Lc) 0.71 |Y-90 EFFICIENCY FACTOR (c2) .4_6-6o0

96005714 TIME OF SEPARATION (ST) 09:45 Rmax i 11 N/A
DATE OF SEPARATION (SD) 06/07/96 DETECTION LIMIT (Ld)_ 1.52

0 TIME OF COUNT (TOC) 14:05 Sr-89/90 CONC in pCilg 6.2237E+00
DATE OF COUNT (DOC) 06107196

FUSION01

S96T001468
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB27811 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RS<0

RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
MCB NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

SLF Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight= CVA * 0.1

SLH Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

06107196
DETECTION

06/07/96 Sr-89I90 CONCENTRATION 6.22E+00 pCilg LEVEL

09:45 AM RELATIVE COUNTING ERROR 0.8% 1.65E-03

S-102 PERCENT CARRIER RECOVERY 86.3%

Analyst: SLH Date: 07-Jun-96

Iignature of Chemist: SLF Date: I, ( .
SAMPLE.W1B1 REV 1.2 22940NML

217 7

I:\22010N\OUT\9542.WB1
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06/03/96 14:50
A-0004-1

WHO.-V-WMd-DP-17, I. )
Page: 1

LABCORE Data Entry Template for Worklist# 9546

Analyst: -/f Instrument: ABOO #13 Book# 9)

Method: LA-220-101 Rev/Mod T I

Worklist Comment: S102. Determine sample size using ludlum. new

S Type Sasple# R A Test Matrix Group# Proj

1 STD @SR90-01 SOLID

2 BLNK-PREP @SR90-01 SOLID

3 BLNK/BKG @SR90-01 SOLID

4 SAMPLE S96T001473 0 F @SR90-01 SOLID 96000094 S102

Analytes Requested: SR90-01 , SR90-01C, SR90-01E

5 DUP S96T001473 0 F @SR90-01 SOLID

6 SAMPLE S96T001474 0 F @SR90-01 SOLID 96000094 S102
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

7 DUP S96T001474 0 F @SR90-01 SOLID

Analyst Signature Date-,

al page for worklist # 9546

Ainlyst/Signature
6t /&e

Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

2178

ect

5-6,



worklistrad Version 0.0 04/18/96
06/10/96 09:23

B- .JM(-DP-1 7, R\V. I

LABCORE Completed RadChem Report for Worklist#: 9546

Analyst: slh Instrument: AB10 Book# q &S,
Method: \..--otRev/Mod . -

Worklist Comment: S102. Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

STD
STD
STD

BLNK-PREP

BLNK-PREP

BLNX-PREP
BLKPIG -

SAMPLE

SAMPLE

SAMPLE

DUP

DUP

DUP

SAMPLE

SAMPLE
SAMPLE

DUP

DUP

DUP

S96T0 1473

S96T0-1473
S96T0 1473

896T001473

S96T001473
S96T001473

S96T001474

996TOO1474
S96TO01474
-96T001474

S96T001474

S967001474

@SR90-01
*SR90-01

*SR90-01

*SR90-01

*SR90-01

*SR90-01

@SR90 -01

@SR90-01
@SR90-01

@SR90-01
0SR90-01

OSR90-01

@SR90-01
*SR90-01

SSR90-01

@SR90-01

@SR90-01
@SR90-01

@SR90-01

SR90-01
SR90-a1CO

SR90-01:

SR90-01
S190-01C

SR90-013

BR90-01

SR90-01
BR90-01C
SR90-01E
SR90-01
SR90-01C

SR90-01E
SR90-01
SR90-01C
SR90-018
SR90-01
SR90-01C

SR90-01E

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID
SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

1.233-03

100

1.00

1

100

L.00

1

N/A

N/A_.

N/A

3.68E+1

100

1.00

N/A1

N/A

N/A

2.512+1

100

1.00

1.21E-3

9.69E+01

1.87E+00

5.67E-3

9.30E+01

6.33B+01

1.469+00

3.68E+01

9.253+01

3.41E-01

3. 59E+1I

9.553+01

3.34E-01

2.51E+01

9.12E+01

4.03E-01

2.443+1

9.23E+01

4.053-01

98.374

96.900

1.870

56.700e-004

93. 000

63.300

1.460

456.00-005

0. Oe+000

0.00+000

2.476

95.500

0.334

434.00-005

0..+000

0.0e+000

2.828

92.300

0.405

- Recovery

% Recovery

% Ct. Erro
uCi/g
% Recovery

uCi/g

BLNK/BKG

uCi/g

% Recovery

% Ct. Error

RPD

% Recovery

% Cnt Err

uci/g

% Recovery

% Ct. Error

RPD

% Recovery

% Cnt Err

Final page for worklist# 9546

Analyst signature Date Analyst Signature

vaw g r a ke i f (,

Units shown for QC (BLK/BKG) may not reflect the actual units.

2179

Page: 1

Date



v;:-c-u-M-DP-17, 2EV.
WORKBOOK PAGE: STD1
Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 STANDARD

DETECTOR NUMBER 10 CARRIER ADDED in mL (CVA) 1.000

STD OTAL COUNTS (TC) 11345 GROSS WEIGHT (W2) 7.1508
COUNT TIME in MINUTES (CT) 10 TARE WEIGHT (W1) 7.0539

9546 BACKGROUND in cpm (BKG) 11.0 NET WEIGHT (W3) 0.0969
SAMPLE VOLUME in mL (SS) 1.000 DELTA TIME (HOURS) (DT) 5.42

SR90-01 DILUTION FACTOR (DF) I
rIGEST DILUTION FACTOR DDF I M

LIQUID AMPLE COUNT RATE (Rs) 1123.50 SR-90 EFFICIENCY FACTO (C1) 0.4051
CRITICAL LEVEL (Lc) 2.00 Y-90 EFFICIENCY FACTOR (C2) 0.4503

96005715 IME OF SEPARATION (ST)| 14:00 RmaxNA
DATE OF SEPARATION (SD) 06/07/96 DETECTION LIMIT (Ld) 4.09

0 IME OF COUNT (TOC) 19:25|Sr-89/90 CONC. in pCi/L 1.2127E+00
DATE OF COUNT (DOC) 06/07/96

N/A TANDARD BOOK # 9B56
STANDARD VALUE in pCi/mL 1.2251E-03

WL9546

WB26870 Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pCi/mL REPLACE RS WITH RMAX IF RS<=LcAND RS>0 OR REPLACE RS WITH Lc IF RS<o

CJO RS*DF*DDF*1000/((C1 +C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

JLS Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

Percent Carrier Recovery = (Net Weight / Expected weight) * 100
SLH NOTE: Expected weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.
06/10/96 Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

DETECTION
06107/96 Sr-89/90 CONCENTRATION 1.21E-03 pCi/mL LEVEL

02:00 PM RELATIVE COUNTING ERROR 1.9% 4.41E-06
pCiJL

S102 PERCENT CARRIER RECOVERY 96.9%,

Analyst: SLH Date: 10-Jun-96

Signature of Chemist: JLS Date: / // q
STANDARDMB1 REV 1.2 226434NML

21SO
1:2201 ON\OUT\SR9546.WB1

(D-1) LIQUIDS

06/10196



'4% M&D-17 EV'. I
WORKBOOK PAGE: BLANK2
LA-220-101 / D-1 Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (D-1) BLNK-PREP

DETECTOR NUMBER 10 CARRIER ADDED in mL (CVA) 1.000
BLNK-PREP OTAL COUNTS (TC) 161 GROSS WEIGHT (W2) 7.3292

COUNT TIME In MINUTES (CT) 10 TARE WEIGHT (W1) 7.2362
9546 BACKGROUND In cpm (BKG) 11.0 NET WEIGHT (W3) 0.0930

SAMPLE VOLUME In mL (SS) 0.500 DELTA TIME (HOURS) DT) 0
SR9O-01 DILUTION FACTOR _DF 1

DIGEST FACTOR (g/L) (D g/L 2.0158
SOLID AMPLE COUNT RATE (Rs) 5.10 SR-90 EFFICIENCY FACTOR (Cl) 0.4051

RITICAL LEVEL (Lc) 2.00 -90 EFFICIENCY FACTOR (C2) 0.4503
96005715 ME OF SEPARATION (ST) 14:00 Rmax N/A

DATE OF SEPARATION (SD) 06/07196 DETECTION LIMIT (Ld) _ 4.09
0 IME OF COUNT (TOC) 19:42 Sr-89I90 CONC in pCi/g 5.6736E-03

DATE OF COUNT (DOC) 06/07196
NWA

WL9546
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

W526870 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RSc=Lc and RS>=0 or Replace RS with LC if RS<O

RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
CJO NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
JLS Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1
SLH Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

06110196
DETECTION

06107196 ;r-89/90 CONCENTRATION 5.67E.03 pCilg LEVEL

02:00 PM RELATIVE COUNTING ERROR 63.3% 4.55E-03
pCilg

5102 PERCENT CARRIER RECOVERY 93.0%

Analyst: SLH Date: 10-Jun-96

Signature of Chemist: JLS Date: L. /( L
BLANK.WBI REV 1.2 220MML

2181

I:\22010N\oUT\SR9546.WB1 06/10/96



vh2~27~')::&DP-l72, v:v.
WORKBOOK PAGE: BLBKG3
LA-220-101 /D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1)

)AOME METECTOR NUMBER I 1101
BLNKIBKG OTAL COUNTS (TC)I 161

j OUNT TIME in minute CT 10.00
9546 JBACKGROUND in c m (BKG 11.00

MR90-01

SOLID

96005715

0

NIA

WL9546

WB26870

CJO

JLS

SLH

06/10/96

Result = (Total Counts (TC) / Count Time (CT)) / (Background in cpm (BKG))

06107196 RESULT 1.46E+00

02:00 PM

7

Analyst: SLH Date: 10-Jun-96

ISignature of Chemist 12 JLS Date: (p II I
BLBKG.WB1 REV 1.2 220(DIQML Page 1 of 1

2182

I:\22010N\OUT\SR9546.WB1 06110/96



~~~Mj --'-- - rz

WORKBOOK PAGE: SAM4
LA-220-101 I D-1 Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (D-1) 7SAMPLE

DETECTOR NUMBER 10 CARRIER ADDED in mL (CVA) 1.000
SAMPLE TOTAL COUNTS (TC) 330196 GROSS WEIGHT W2 7.2945

COUNT TIME in MINUTES (CT) 10 TARE WEIGHT (Wi) 7.2020
9546 BACKGROUND in cpm (BKG) 11.0 NET WEIGHT (W3) 0.0925

SAMPLE VOLUME in mL (SS) 0.500 DELTA TIME (HOURS) (DT) 6.00
SR90-01 DILUTION FACTOR (DF) I

DIGEST FACTOR (g/L) (D g/L 2.0158
SOLID SAMPLE COUNT RATE (Rs) 33008.60 SR-90 EFFICIENCY FACTOR (C1) 0.4051

j tj@1jjN@@M CRITICAL LEVEL (Lc) 2.00 -90 EFFICIENCY FACTOR (C2) 0.4503
96005715 TIME OF SEPARATION (ST) 14:00 Rmax NIA

> M3 DATE OF SEPARATION (SD) 06107/96 DETECTION LIMIT (Ld) 4.09
0 TIME OF COUNT (TOC) 20:00 Sr-89190 CONC in pCilg 3.6803E+01

DATE OF COUNT (DOC) 06/07196
FUSION01

S96T001473
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

W626870 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RSc=Lc and RS>=0 or Replace RS with Lc if RS<0

R.S*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
CJO NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
JLS Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1
SLH Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
06110196

DETECTION
06107196 Sr-89I90 CONCENTRATION 3.68E+01 pCilg LEVEL

02:00 PM RELATIVE COUNTING ERROR 0.3% 4.56E-03
Sample~ointpCilg

S102 PERCENT CARRIER RECOVERY 92.5%

Analyst: SLH Date: 10-Jun-96

Dsignature of Chemist: JLS Date: L, /II / ,
SAMPLE.WB1 REV 1.2 WONML

2183

\22010N\OUT\SR9546.WB1 06/10/96



WHOD M-DP172,RZV.

WORKBOOK PAGE: DUPS
LA-220-101 / D-1

i

Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) DUP
r2fffi ~fpfjff i DETECTOR NUMBER 10 CARRIER ADDED in mL (CVA) 1.000

DUP TOTAL COUNTS (TC) 343844 GROSS WEIGHT (W2) 7.4720
COUNT TIME In MINUTES (CT) 10 TARE WEIGHT (Wi) 7.3765

9546 BACKGROUND in cpm (BKG) 11.0 NET WEIGHT W3) 0.0955
SAMPLE VOLUME in mL (SS) 0.500 DELTA TIME (HOURS (DT) 6.17

SR90-01 DILUTION FACTOR (DF) I1A"
DIGEST FACTOR (g/L) (D g/L 2.0788

SOLID SAMPLE COUNT RATE (Rs) 34373.40 SR-90 EFFICIENCY FACTOR (C1) 0.4051

MI .M CRITICAL LEVEL (Lc) 2.00 Y-90 EFFICIENCY FACTOR (C2) 0.4503
96005715 ITME OF SEPARATION (ST) 14:00 Rmax N/A

2jiiMjW DATE OF SEPARATION (SD) 06107/96 DETECTION LIMIT (Ld) 4.09
0 IME OF COUNT (TOC) 20:10 Sr-89190 CONC in pCi/g 3.5933E+01

DATE OF COUNT |(DOC) 06107196
FUSION01

S96T001473
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB26870 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<O

RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
CJO NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1 .96)
JLS Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1
SLH Detection Levels and Less Than Values are determined from Procedure LA-508-002

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
06110196

DETECTION
06/07196 Sr.89190 CONCENTRATION 3.59E+01 PCi/g LEVEL

02:00 PM RELATIVE COUNTING ERROR 0.3% 4.27E-03
pCilg

S102 PERCENT CARRIER RECOVERY 95.5%

Analyst: SLH Date: 10-Jun-96

ignature of Chemist: JLS Date: ( (u r
SAMPLEWB1 REV 1.2 :01 ONML

2184

I 22010N\OUL\SR9546.WB1 06/10/96



rEV. I
WORKBOOK PAGE: SAM6
LA-220-101 / D-1 Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (D-1) SAMPLE

DETECTOR NUMBER 10 CARRIER ADDED in mL (CVA) 1.000
SAMPLE OTAL COUNTS (TC) 236423 GROSS WEIGHT (W2) 7.3220

ZOUNT TIME in MINUTES (CT) 10 rARE WEIGHT (WI) 7.2308
9546 BACKGROUND In cpm (BKG) 11.0 NET WEIGHT (W3) 0.0912

SAMPLE VOLUME in mL (SS) 0.500 DELTA TIME (HOURS) (DT) 7.25
SR90-01 DILUTION FACTOR (DF) I -

DIGEST FACTOR (g/L) (D g/L 2.1204
SOLID AMPLE COUNT RATE (Rs) 23631.30 SR-90 EFFICIENCY FACTOR (C1) 0.4051

CRITICAL LEVEL (Lc) 2.00 Y-90 EFFICIENCY FACTOR (C2) 0.4503
96005715 IME OF SEPARATION (ST) 14:00 Rmax N/A

DA TE OF SEPARATION (SD) 06/07/96 DETECTION LIMIT (Ld) 4.09
0 IME OF COUNT (TOC) 21:15 Sr-89190 CONC in pCilg 2.5077E+01

DATE OF COUNT (DOC) 06107/96
FUSION01

S96T001474
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB26870 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RSC=Lc and RS>=0 or Replace RS with Lc if RS<O

RS*1000ODF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
CJO NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
JLS Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1
SLH Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
06/10196

DETECTION
06107196 Pr-89/90 CONCENTRATION 2.51E+01 pCi/g LEVEL

02:00 PM RELATIVE COUNTING ERROR 0.4% 4.34E-03

SamplePointpCilg

S102 PERCENT CARRIER RECOVERY 91.2%

Analyst: SLH Date: 10-Jun-96

Signature of Chemist: . JLS Date: /I I ( C
SAMPLE.WB1 REV 1.2 2WQ{ONML

2185

1\22010N\OUT\SR9546.WB1 06/10/96



WHO :.-'M-DP-17.< fy.
WORKBOOK PAGE: DUP7
LA-220-101 / D-1 Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (D-1) DUP

DETECTOR NUMBER 10 CARRIER ADDED in mL (CVA) 1.000
DUP TOTAL COUNTS (TC) 234420 GROSS WEIGHT (W2) 7.1340

f COUNT TIME in MINUTES (CT) 10 TARE WEIGHT (WI) 7.0417
9546 BACKGROUND in cpm (BKG) 11.0 NET WEIGHT (W3) 0.0923

SAMPLE VOLUME in mL (SS) 0.500 DELTA TIME (HOURS) (DT) 7.42
SR90-01 DILUTION FACTOR (DF) 1 M-10 E

DIGEST FACTOR (g/L) (D g/L 2.1332
SOLID SAMPLE COUNT RATE (Rs) 23431.00 SR-90 EFFICIENCY FACTOR (C1) 0.4051

CRITICAL LEVEL (Lc) 2.00 Y-90 EFFICIENCY FACTOR (C2) 0.4503
96005715 TIME OF SEPARATION (ST) 14:00 Rmax NIA

DATE OF SEPARATION (SD) 06107/96 DETECTION LIMIT (Ld) 4.09
0 TIME OF COUNT (TOC) 21:25 Sr-89/90 CONC in pCilg 2.4380E+01

DATE OF COUNT (DOC) 06107/96
FUSION01

S96T001474
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB26870 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc of RS<O

RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
CJO NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Roct of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
JLS Percent Carrier Recovery = (Net Weight / Expected weight) * 100

V 0 NOTE: Expected weight = CVA * 0.1
SLH Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
06/10196

DETECTION
06107/96 Sr-89190 CONCENTRATION 2.44E+01 pCilg LEVEL

02:00 PM RELATIVE COUNTING ERROR 0.4% 4.25E-03

m POtW t pCilg
S102 PERCENT CARRIER RECOVERY 92.3%

Analyst: SLH Date: 10-Jun-96

Signature of Chemist: JLS Date: U (i IQ (,
SAMPLE.WB1 REV 1 2 d2t10NML

2186

I 22010N\OUT\SR9546.WB1
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03/22/96 08:24
A -0004-1

A I En r -T fr Wrki-s#P-1 663

LABCORE Data Entry Template for Worklist# 6863
.7

Analyst: 5. C.L/ Instrnment: ABOO / Book# 47 6

Method: LA-508-101 Rev/Mod P 2

Worklist Comment: Determine sample size using ludlum.For spike use: 0. 1ml.new

S Type Sample# R A Test Matrix Group# Project

1 STD @AB-01 SOLID

2 BLNK-PREP @AB-01 SOLID

3 BLNK/BKG @AB-01 SOLID

4 SAMPLE S96T000879 0 F @AB-01 SOLID 96000030 S102

Analytes Requested: ALPHA01 , ALPHA01E, BETA-01 , BETA-01E

5 DUP S96T000879 0 F @AB-01 SOLID

6 SPK S96T000879 0 F @AB-01 SOLID

7 SAMPLE S96T000880 0 F @AB-01 SOLID 96000030 S102

Analytes Requested: ALPHA01 , ALPHA01E, BETA-01 , BETA-01E

8 DUP S96T000880 0 F @AB-01 SOLID

9 SPK S96T000880 0 F @AB-01 SOLID

Analyst Signature Date

Final page for worklist # 863

Anilyst SignatureIC Dite

Data Entry Comments:
AT SYP reco)try '.r a.& 4-C~'r? .

&jct ~~ ~ ::i wi rz. j
9 it'/

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code. 2183

Page: 1

I)NA



worklistdata Version 0.0 05/16/95
04/11/96 09:05

r*
,-L~- 1*1 r,

LABCORE Completed Worklist Report for Worklist# 6863

Analyst: scl Instrument: AB18 Book#

Method: Rev/Mod

Worklist Comment: Determine sample size using ludlum.For spike use: 0. lml.new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

STD
STD
STD
STD
BLNK-PREP

BLNK-PREP
8LNK-PREP
BLNK-PREP
BLNK/BKG
BLNK/BKG
SAMPLE

SAMPLE

SAMPLE

SAMPLE

DUP

DUP

DUP

DUP

SPK
SPK

SAMPLE

SAMPLE

SAMPLE

SAMPLE

DUP
DUP

DUP
DUP

SPK

SPK

S96T000879
S96T000879
S96T000879
S96T000879
S96T000879
S96T000879
S96T000879
S96T000879
S96T0O0879
S96T000879
S96TO00880
S96TO0880
S96TO00880
S96T000880
S96T000880
S96T000880
S96T000880
S96T000880
S96T000880
S96T000880

BAR-01

@AB-01
BAB-01
@AB-01

AG-01
@AB-01
aAB-01

@AB-01

AB-01

AB-01

@AB-01

BAB-01
AB-01

@AB-01
@AB-01
BAB-01
@AB-01

AB-01

AB-01

@AR-01
BAB-01

AB-01

MAB-01

@AR- 0 1
@AB-01
@AB-01
A-01

@AB-01

A-01
@AB-01

ALPHAO1
ALPHA1E

BETA-01
BETA-01E
ALPHA01
ALPHA01E
BETA-01
BETA-01E
ALPHAC1
BETA-01
ALPHA01
ALPHA01E

BETA-01
BETA-OlE

ALPHA01

ALPHAC1E

BETA-01
BETA-01E
ALPHA01

BETA-01
ALPHA01

ALPHA1E

BETA-01
BETA--01E

ALPHA01

ALPHA01E
BETA-01
BETA-01E
ALPHA01
BETA-01

SOLI D
SOLID

SOLID

SOLID

SOLID
SOLID

SOLID
SOLID
SOLID

SOLID
SOLID

SOLID
SOLID
SOLID

SOLID
SOLID
SOLID
SOLID

SOLID

SOLID

SOLI D

SOLID

SOLID

SOLID

SOLID

SOLID
SOLID

SOLID

SOLID

SOLID

1.28E-04
1

1.81E-03
1

1
1.00

1 .COOE-C0
1 .CCE+00

N/A
N/A
N/A

N/A
1.79E-2

1.00
1 .OE+2

1.00
3.59E-02
1.92E-01
N/A

_N/A__

_ N/A__

3.74E-1

1.00
2.06E+2

1.00
3.59E-02
1.92E-01

1 .59E-4
4.22E+00
2.OOE-3

8.34E-01
<2.61E-3
5.OCE+02
9.28E-2

1.36E+01

6.11 E-01

2.87E+00
1.79E-02

3.56E+01
1.01E+02
2.65E-01

1.89E-2
3.19E+01

1.04E+2

2.61E-01
2.04E-02
1.56E-01
3.74E-01
1 .30E+O1
2.06E+02
3.74E-01

4.03E-1

1.28E+01
2.09E+2

3.85E-01
2.47E-02
1 .68E-01

124.220
4.220

110.500
0.830

500.000
9.000e-002

13.600
0.610
2.870

6.240e-003

0.000
1.460e-002

0.000
5.430

31.900
2.930
0.260

56.820
81.250

2.530e-002
0.000

5.910e-002
0.000
7.460

12.800
1.450
0.390

68.800
87.200

% Recovery
% Ct. Error
% Recovery
% Ct. Error
uci/g
% Ct. Error
uC/g
% Ct. Error

uCi/g
uci/g

uci/g
% Ct. Error
uCi/g
% Ct. Error

RPD
% Ct. Error
RPD
% Ct. Error
% Recovery

% Recovery
uci/g
% Ct. Error

ui/g

% Ct. Error
RPD
% Ct. Error

RPD
% Ct. Error
% Recovery
% Recovery

Final page for worklist# 6863 g3

Analyst Signature Date

Reviewer nat re

Analyst Signature

Units shown for QC (BLK/BKG) may not reflect the actual units.
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worklistdata Version 0.0 05/16/95
04/09/96 15:08

r~iiWAJI

LABCORE Completed Worklist Report for Worklist# 6863

Analyst: scl Instrument: AB18 Book#

Method: Rev/Mod

Worklist Comment: Determine sample size using ludlum.For spike use: 0. 1ml.new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

ALPRA01 SOLID

ALPHA01E SOLID

BETA-01 SOLID

BETA-01E SOLID

ALPRA01 SOLID

ALPHA01E SOLID

BETA-01 SOLID

BETA-01E SOLID

ALPHAOI SOLID

BETA-al SOLID

ALPHADI SOLID

ALPHADlE SOLID

BETA-01 SOLID

BETA-01E SOLID

ALPHAOI SOLID

ALPHAO1E SOLID

BETA-01 SOLID

BETA-OlE SOLID

ALPEA01 SOLID

BETA-01 SOLID

ALPA01 SOLID

ALPHA01E SOLID

BETA-01 SOLID

BETA-01E SOLID

ALPHA01 SOLID

ALPHA01E SOLID

BETA-01 SOLID

BETA-01E SOLID

ALPHAGi SOLID

BETA-01 SOLID

1.28E-04

1

1,81E-03

1

1

1.00

1

1.00

-. 00OE+00
N/A

N/A

N/A
N/A

1.793-2

2.00

1.01.+2

1.00

3.59E-02

1.92E-01

N/A

N/A

N/A

N/A

3.749-1

1.00

2. 06E+2

1.00

3.599-02

1.92E-01

1.593-4
4.22E+00

2.00E-3

8.34E-01

124.220

4.220

110.500

0.830

% Recovery

% Ct. Error

% Recovery
% Ct. Error

<2.611-3 uCi/g
5.003+02 500.000 % Ct. Error

9.28E-2 9.000e-002 uCi/g
1.36E+01 13.600 % Ct. Error

6.11E-01 00 uci/g
2.87E+00 Ya.00 sUc*

1.79E-02 6.2400-003 Uci/g
3.56E+01 0.000 % Ct. Error

1.013+02 1.460e-002 uCi/g

2.65E-01 0.000 % Ct. Error

1.89E-2 5.430 RPD

3.19E+01 31.900 % Ct. Error

1.04B+2 2.930 RPD

2.61E-01 0.260 % Ct. Error

2.041-02 56.820 % Recovery

1.56E-01 81.250 % Recovery

3.74E-01 2.530e-002 uCi/g
1.30E+01 0.000 % Ct. Error

2.069+02 5.910.-002 uCi/g

3.74E-01 0.000 % Ct. Error

4.03E-1 7.460 RPD

1.28E+01 12.800 % Ct. Error

2.09E+2 1.450 RPD

3.85E-01 0.390 % Ct. Error

2.47E-02 -3 8a0S % Recovery
C138.0 Recovery

Final page for worklist# 6863

Analyst-Signature uate Analyst signature

Reviewer signature [late

Units shown for QC (BLKIBKG) may not reflect the actual units.
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STD
STD
STD
BLNK-PREP
BLNK-PREP

BLXX-PREP

BLNK-PREP

BLNK/BG

ELNK/KG

SAMPLE

SAMPLE

SAMPLE

SAMPLE

DUP

DUP

DUP

DUP

SPK;

SPK

SAMPLE

SAMPLE

SAMPLE

SAMPLE

DUP

DUP

DUP

DUP

SPK

SPK

CAB-01

eAB-01

OAD-01

OAB-01

AB-01

eAB-01

eAB- 01
@AB-01
OAD-01
OAB-01
OAD -01
GAB-01
SAB-01

eA-01

enB-01

CAB-01

CAB-01

@AB-01
SAD-01

@AB-01
@AB-01
eAB-01

eA-01

@AB-01
@AB-01
eAB-01

oA-01

AB-01

OAB-01

en-01

596TO00879

896TO00879
S96TOO0879
S96TO00879

S96T000879

S96T0 0879

S96T0d879

S96T000879

S96 T0 879
S96T000879

S96T000880

S96T0 0880

S967000860

S96TO00O80

S96T000880

S96TO00880

S96T000880

S96T000880

S96T00880

S96T000880
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wo{wMWDP-l 7Z. FU. I
WORKBOOK PAGE: STD1

TB: LA-508-101 (D-2) STANDARD STANDARD I REPLICATE
7ffjj) i DETECTOR NUMBER 1 18
STD DISH SIZE (1, 2, or 5) (MS) 2 2

GROSS COUNTS (GC) 56077 57999
6863 COUNT TIME In MINUTES (CT) 30 30

BACKGROUND In cpm (BKG) 9 9
TB SAMPLE SIZE in mL (SS) 1.000 1.000

DILUTION FACTOR (DF) 1 1
B01 STANDARD BOOK NUMBER (Std BN) 47850 47B56

C % EFFICIENCY FACTOR (EFF) 0.4260 0.4260
LIQUID Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 1860.233 1924.300

=1tandard Value In IClmL 1.81 E-03
96002566 oncentration In pCI/L 1.97E+00

Replicate Concentration in pCIIL = 2.03E+00
0 VERAGE CONCENTRATION In pCIlL = 2.0009E+00

NIA

WL#6863

SEH

Rs (Sample Count Rate) = (TC / CT) - BKG
TOTAL BETA pCi/L = Rs * 1000mL/L * DF I (EFF * SS * 2220000dpm/pCi)
TOTAL BETA pCi/mL = TOTAL BETA pCiL / 1000mL/L
Relative Counting Error [I(The Square Root of TC + BKG * CT) / (TC - BKG * CT) ] * 1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

SL ilTOTAL BETA CONCENTRATION in pCi/mL = 2.00E-03 DETECTION
LEVEL

SCL |
*Cmt >g________2.80E-06

96 . RELATIVE COUNTING ERROR 0.8% pCi/mL

01:30 PM

S102

Analyst SEH Date: 08-Apr-

Vs nature of Chemist: SLF Date: 9
SIANfAR/.WB1 Rev. 1.0 5Olio1ML Q

~IovNs
%fl 0

2191

l:\508101\OUT\AB6863.WB1 04/09/96



W~o~c~w:5P-li 1 .N
WORKBOOK PAGE: STD2

AT: LA-508-101 (D-2) STANDARD STANDARD REPLICATE
DETECTOR NUMBER 18 18

STD DISH SIZE ( 1,2,or 5) (MS) 2 2
3ROSS COUNTS (GC) 2181 2263

6863 COUNT TIME In MINUTES (CT) 30 30
BACKGROUND In cpm (BKG) 0.3 0.3

AT AMPLE SIZE In mL (SS) 1.000 1.000
% t DILUTION FACTOR (DF) 1 1

B-01 STANDARD BOOK NUMBER (Std BN) 4786 47856
EFFICIENCY FACTOR (EFF) 0.2095 0.2095

LIQUID Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 72.400 75.133
.. , Standard Value In pC[lmL 1 .28E-04

96002566 Concentration In pCIIL I.56E-01
Replicate Concentration in pCI/L = 1.62E-01.1 AVERAGE CONCENTRATION In pCIIL = 1.5861E-01

NIA

WL#6863

SEH

Rs (Sample Count Rate) = (TC / CT) - BKG
ALPHA TOTAL pCiIL Rs * 1000mUL * DF / ( EFF * SS * 2220000dpm/pCi)
ALPHA TOTAL pCi/mL = ALPHA TOTAL pCi/L / 10DOmLIL
Relative Counting Error = [I(The Square Root of TC + BKG * CT) / (TC - BKG * CT)j ] * 1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

SLP: ALPHA TOTAL CONCENTRATION in pCi/mL = 1.59E-04 DETECTION
Anys /LEVEL

SCLt
1.20E-06

04106196 RELATIVE COUNTING ERROR 4.2% pCi/mL

0408196

01:30 PM

Analyst: SEH Date: 08-Apr-96
Signature of Chemist: SLF Date
STANDARD.WB1 Rev. 1.0 5081rpML

IDNI

2192

I :\508101\OUT\AB6863.WB1 04/09/96



- 2A-DP-17, F~2V.

BLNK-PREP I REPLICATE
D' )ETECTOR NUMBER 18 18

BLNK-PREP DISH SIZE 1 1 , 2, or 5 ) (MS).2 2
GROSS COUNTS (GC) 828 723

6863 COUNT TIME In MINUTES (CT) 30 30
BACKGROUND In cpm (BKG) 9 9

TB SAMPLE SIZE In mL (5S) 0.100 0.100
DILUTION FACTOR (DF) 1 1

B-01 DIGEST GRAMS of SOLIDS I L (Dg/L) 1.9196 1.9196
'EFFICIENCY FACTOR (EFF) 0.4260 0.4260

SOLID Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 18.600 15.100

96002566 Blank Concentration In pCI/g 1.02E-01
Replicate Concentration In pCIlg 8.32E-02

0 verage Concentration In pCIlg 9.2817E-02

N/A

WL#6863

SEH

Rs (Sample Count Rate) = (TC / CT) - BKG
TOTAL BETA pCi/g = Rs * 10OOmL/L * DF / (EFF * SS * Dg/L * 2220000dpm/pCi)

Relative Counting Error = [j(The Square Root of TC + BKG *CT) / (TC - BKG * CT) 1 *196 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

SLF TOTAL BETA in pCi/g (Average) 9.28E-02 DETECTION
LEVEL

1.46E-02
04104/86 RELATIVE COUNTING ERROR 13.6% pCilg

04/08/98

01*30 PM

$102

Analyst: SCL Date: 08-Ar-96
Signature of Chemist: SLF Date:
BLANK.WB1 Rev. 1.0 5081011

2193

1:908101 OUTAB6863.WB1

WORKBOOK PAGE: BLANK3

TB: LA-508-101 (D-2) SOLIDS

'ID01
w \ Cjv
%XPQ 01-

04109/96



WHOCUM-DP-1 7C, .
WORKBOOK PAGE: BLANK4

AT: LA-08-101 (D-2) SOLIDS BLNIK-PREP REPLICATE
DETECTOR NUMBER 18 15

BLNK-PREP DISH SIZE ( 1,2,or 5) (MS) 2 2
'GROSS COUNTS (GC) 8 5

6863 COUNT TIME In MINUTES (CT) 30 30
BACKGROUND In cpm (BKG) 0.3 0.3

AT SAMPLE SIZE In mL (SS) 0.100 0.100
DILUTION FACTOR (DF).1 1

B-01 DIGEST GRAMS of SOLIDS I L (DgL) 1.9196 1.9196
EFFICIENCY FACTOR (EFF) 0.2095 0.2095

SOLID Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 0.233 0.233

96002566 lan' Concentration In pCl/g < 2.61E-03
2 iReplicate Concentration In pCIlg < 2.61E-03

0 MaxImum Concentration In pCIlg < 2.6137E-03

N/A

*WB2709

SEN
K.MMMM

Rs (Sample Count Rate) (TC / CT) - BKG
ALPHA TOTAL pCi/g = Rs * 1000mL/L * DF I (EFF * SS * Dg/L * 2220000dpm/pCi)

Relative Counting Error = I(The Square Root of TC + BKG * CT) / (TC - BKG * CT) ] * 1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

SLF ALPHA TOTAL in pCi/g (Maximum) = < 2.61E-03 DETECTION
LEVEL

.SCL..LESS Than Value was Determined from Lc. W
>7pt6.24E-03

041081", RELATIVE COUNTING ERROR 500.0% pCi/g

04108/96

D1 30PM

8102

AAnalyst: SCL Date: 08-Apr-96
Signature of Chemist: SLF Date:
BLANK.W81 Rev. 1.0 508101ML

%1k

219-1
I:\081010UT\AB6863.WB1

I

04/09/96



-. ... ~ I

WORKBOOK PAGE: SAM

TB: LA-508-101 (D-2) SOLIDS SAMPLE REPLICATE
DETECTOR NUMBER 18 18

SAMPLE DISH SIZE 1,2, or 5) (MS) 2 2
GROSS COUNTS (GC) 547664 552212

6863 COUNT TIME In MINUTES (CT) 30 30
Malw % w" BACKGROUND In cpm (BKG) 0 9

TB SAMPLE SIZE In mL (SS) 0.100 0.100
,77/ DILUTION FACTOR (DF). . I I

B-01 DIGEST GRAMS of SOLIDS I L (D 1 1.9196 1.9196
EFFICIENCY FACTOR (EFF) 0.4260 0.4260

SOLID Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 18246.467 18398.06T

96002566 Blank Concentration In pCIlg 1.01E+02
RepIlcate Concentration In pCilg 1.01 E+02

0 verage Concentration In pCl~g 1.0093E+02

FUSION01
7

S96T000879

SEH

Rs (Sample Count Rate) = (TC / CT) - 1KG
TOTAL BETA pCi/g = Rs * 1000mL/L * DF / (EFF * SS * Dg/L * 2220000dpm/pCi)

Relative Counting Error = [I(The Square Root of TC + BKG * CT) / (TC - BKG * CT) ] * 1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

SLF TOTAL BETA in pCi/g (Average) 1.01E+02 DETECTION
An/, LEVEL

SCL,
1.46E-02

04/08M RELATIVE COUNTING ERROR 0.3% pCilg

04,oB/9.

01:30.PM

$102

AnayI t: SCL Date: 08-Apr-96
ISignature of Chemist: SLF Date: //O
SAMPLE.WB1 Rev. 1.0 508101ML

2195

I W8101NOUT\AB6863.WB1 04/09/96
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WORKBOOK PAGE: SAM8

AT: LA-508-101 (D-2) SOLIDS SAMPLE I REPLICATE
'DETECTOR NUMBER 18 18

SAMPLE DISH SIZE ( 1, 2, or 5) (MS) 2 2
GROSS COUNTS (GC) 52 62

6863 COUNT TIME In MINUTES (CT) 30 30
BACKGROUND In cpm (BKG) 0.3 0.3

AT SAMPLE SIZE In mL (s) 0.100 0.100
DILUTION FACTOR (DF) . .I I

AB-01 DIGEST GRAMS of SOLIDS I L (DgL) 1.9196 1.9196
EFFICIENCY FACTOR (EFF) 0.2095 0.2095

SOLID Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 1.433 1.767

96002566 Blank Concentration In pCilg 1.61E-0 2

Replicate Concentration in pCl/g 1.98E-02|
0 verage Concentration in pJCI/g 1.7921E-02

FUSION01

S96T000879

WB27Bft0

SEH

Rs (Sample Count Rate) = (TC / CT) - BKG
ALPHA TOTAL pCi/g = Rs * 1000mJL/ * DF / (EFF * SS * Dg/L * 2220000dpm/pCi)

Relative Counting Error = [I(The Square Root of TC + BKG * CT) / (TC - BKG * CT) ] * 1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

SLF ALPHA TOTAL in pCi/g (Average) = 1.79E-02 DETECTION
LEVEL

6.24E-03
04)08198 RELATIVE COUNTING ERROR 35.6% pCi6 g

04108,96

01:30 PM

S102

Analyst: SCL Date: 08-Apr-96

Signature of Chemist SLF Date:
SAMPLE.WB1 Rev. 1.0 508101MLI

DATA
NOT USED

INPACAGE

2198

:\508101\OUTAB6863.WB1

)

04109/96



VI. I..

WORKBOOK PAGE: DUP9

TB: LA-508-101 (D-2) SOLIDS DUP REPLICATE

SDETECTOR NUMBER to
DUP DISH SIZE ( 1, 2, or 5 ) (MS) 2 2

GROSS COUNTS (GC) 588604 565693
6863 COUNT TIME In MINUTES (CT) 30 30

BACKGROUND In cpm (BKG) 9 9
TB SAMPLE SIZE In mL (SS) 0.100 0.100

DILUTION FACTOR (DF) I I
B-01 DIGEST GRAMS of SOLIDS I L (DgIL) 1.9544 1.9544

EFFICIENCY FACTOR (EFF) 0.4260 0.4260
SOLID Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 19617.800 18847.433

96002566 Blank Concentration In pCilg 1.06E+02
Replicate Concentration In pCIlg 1.02E+02

0 verage Concentration In pCilg 1.0405E+02

FUSION01

S96T000879

WB27809

SEN

Rs (Sample Count Rate) = (TC / CT) - BKG
TOTAL BETA pCi/g = Rs * 1000mL/L * DF / (EFF * SS * Dg/L * 2220000dpm/pCi)

Relative Counting Error = j(The Square Root of TC + BKG * CT) / (TC - BKG * CT)J ) * 1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

SLF TOTAL BETA in pCi/g (Average) =1.04E+02 DETECTION
LEVEL

1.43E-02
04108/06 RELATIVE COUNTING ERROR 0.3% pCilg

04108/96

01:30 PM

S102

jAnalyst: SCL Date: 08-Apr-96

ISignature of Chemist: SLF Date: /110 96
SAMPLEWB1 Rev. 1.0 508101MLV

DA TA
,'Or IJSEO

ACK"GE

2197

1\508101\0UT\AB6863.WB1

I

04/09/96



WORKBOOK PAGE: DUP1

AT: LA-508-101 (D-2) SOLIDS DUP REPLICATE

FUSION01

S96T000879

WB297809

SEH

hem .2

Rs (Sample Count Rate) = (TC / CT) - BKG
ALPHA TOTAL pCi/g = Rs * 1000mL/L * DF I (EFF * SS * Dg/L * 2220000dpm/pCi)

Relative Counting Error = [ I(The Square Root of TC + BKG * CT) I (TC - BKG * CT)I) * 1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

SLF ALPHA TOTAL in pCi/g (Average) = 1.89E-02 DETECTION
LEVEL

SCL
6.13E-03

04108/9 RELATIVE COUNTING ERROR 31.9% pCi/g

04/0WW9

01:30 PM

$102

lAnalyst: SCL Date: 08-Apr-96

Signature of Chemist SLF Date: Y/o/7
SAMPLEWBI Rev. 1.0 508401ML

DA TA
NOT USED

IN PACKAGE

2198

I: 5Q8101\CUTlAB6863.WB1

I

DETECTOR NUMBER 1
DUP DISH SIZE ( 1, 2, or 5) (MS) 2

GROSS COUNTS (GC) so
6863 COUNT TIME In MINUTES (CT) 30 30

BACKGROUND In cpm (BKG) 0.3 0.3
AT SAMPLE SIZE In mL (SS) 0.100 0.100

DILUTION FACTOR (DF) 1
B-01 DIGEST GRAMS of SOLIDS / L (DgIL) 1.9544 1.9544

'W(MMFJjMEFFICIENCY FACTOR (EFF) 0.2095 0.2095
SOLID Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 1.733 1.700

96002566 Blank Concentration In pCl/g 1.91E-02
4 Replicate Concentration In iCilg 1.87E-02

0 verage Concentration in lJCi/g 1.8886E-02

04/D9/96
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WORKBOOK PAGE: SPIKE11

TB: LA-508-101 (D-2) SPIKED SAMPLE SPIKE REPLICATE
F I DETECTOR NUMBER 10 18

SPK DISH SIZE 1 ,2 , or 5 (MS) 2 2
TOTAL COUNTS (TC) 335951 324818

6863 COUNT TIME in MINUTES (CT) 10 10
BACKGROUND in cpm (BKG) 9 9

TB SAMPLE VOLUME in mL (Spiked Vial) (SS) 0.100 0.100
SAMPLE DILUTION FACTOR (Spiked Vial) (DF) 1 1

. AB-01 DIGEST GRAMS of SOLIDS / L (Dg/L) 1.9196 1.9196
SPIKE VOLUME in mL (SVoI) 0.00 0.100

SOLID SPIKE DILUTION FACTOR (SDF) 1 1
SPIKE BOOK NUMBER (Spk BN) 42856 42B56

96002566 SPIKE VALUE in pCi/mL (SVaI) I .9229E.01 1.9229E-01
INSTRUMENT EFFICIENCY FACTOR (EFF) 0.426 0.426

0 SAMPLE + SPIKE pCilg (2+S) 1.85E+02 1.79E+02
4, H ,MAVERAGE or MAXIMUM pCi/g in SAMPLE

FUSION01

S96T000879

W927809

SEH

SLF

S0 L

04/08/96

1.0093E+02

Rs (Sample Count Rate) = (TC / CT) - BKG
SAMPLE + SPIKE pCi/g Rs *OOOmLL * DF/ ( EFF * SS* Dg/L *2220000dpm/pCi)
QC ACTUAL = SVal
QC FOUND = (((S+S pCilg - SAMPLE pCi/g) * ((SDF/(SVol*1000))/(DF/SS/Dg/L))))
PERCENT SPIKE RECOVERY = (QC FOUND / QC ACTUAL ) *100

0400896 QC ACTUAL 1.92E-01
A si QCFOUND1.56E-01

01:30 PM AVG. PERCENT SPIKE RECOVERY 80.9%

S102

Analyst: - A SEH Date: 08-Apr-96

Signature of Chemist: SLF Date:
SPIKE.WBI1 Rev. 1.0 50810fML

DATA
NOT usE

IN PACKAGE

2199

1\08101\OUT\AB6863.WB1

I

I

04/09/96



Vl04 /MDP17, V.

WORKBOOK PAGE: SPIKE12

AT: LA-508-101 (D-2) SPIKED SAMPLE SPIKE REPLICATE
DETECTOR NUMBER 18 is

SPK DISH SIZE 1 2, or 5 (MS) 2 2
TOTAL COUNTS (TC) 321411 24960

6863 COUNT TIME in MINUTES (CT) 30 30
A?,, BACKGROUND In cpm (BKG) 0.3 0.3

AT SAMPLE VOLUME in mL (Spiked Vial) (SS) 0.100 0.100
SSAMPLE DILUTION FACTOR (Spiked Vial) (DF) 1 1

,AB-01 DIGEST GRAMS of SOLIDS L (Dg/L) 1.9196 1.9196
SPIKE VOLUME in mL (SVOI) 0.100 0.100

SOLID SPIKE DILUTION FACTOR (SDF) I 1
$m SPIKE BOOK NUMBER (Spk BN) 123B43 123B43

96002566 SPIKE VALUE in pCi/mL (SVaI) 3.5897E-02 3.5897E-02
INSTRUMENT EFFICIENCY FACTOR (EFF) 0.2095 0.2095

0 SAMPLE + SPIKE pCi/g (S+S) 1.20E+01 9.32E+00
SAVERAGE or MAXIMUM pCilg in SAMPLE

FUSION01

S96T00879

WB27809

SEH

SLF

SCL

04108196
"w"AIs.NySatm

1.7921 E-02
IU

Rs (Sample Count Rate) = (TC / CT) - BKG
SAMPLE + SPIKE pCi/g = Rs * 1000mL/L * DF /( EFF * SS * Dg/L *2220000dpm/pCi)
QC ACTUAL = SVal
QC FOUND (((S+S pCi/g - SAMPLE pCi/g) * ((SDFI(SVol*1000))/(DF/SS/Dg/L))))
PERCENT SPIKE RECOVERY = (QC FOUND / QC ACTUAL) *100

04108196 QC ACTUAL 3.59E-02

ij T QC FOUND 2.04E-02
01:30 PM AVG. PERCENT SPIKE RECOVERY 56.9%

S102

lAnalyst: P SEH Date: 08-Apr-96

ISignature of Chemist: SLF Date: by//,/J
SPIKE.WB1 Rev. 1.0 50810 1L

DATA
NO-*- fl

220

I:\508101\OUT\A86863.WB1

/

||

04/09/96



/
WORKBOOK PAGE: SAM1

TB: LA-508-101 (D-2) SOLIDS SAMPLE REPLICATE
DETECTOR NUMBER Is 18

SAMPLE DISH SIZE ( 1, 2, or 5) (MS) 2 2
F GROSS COUNTS (GC) 275533 277564

6863 COUNT TIME In MINUTES (CT) 30 30
BACKGROUND In cpm (BKG) 0 9

TB SAMPLE SIZE In mL (SS) 0.250 0.250
DILUTION FACTOR (DF) 11 11

B-01 DIGEST GRAMS of SOLIDS I L (Dg/L) 2.0828 2.0828
EFFICIENCY FACTOR (EFF) 0.4260 0.4260

SOLID Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 9175.433 9243.133

96002566 Blank Concentration In pCl/g 2.05E+02|
Ngfilaf Replicate Concentration in pCI/g 2.06E+02

0 Average Concentration In pCIlg 2.0572E+02

FUSION01

S96T000880

/ SEH

Rs (Sample Count Rate) = (TC / CT) - BKG
TOTAL BETA pCi/g = Rs * 1000mLJL * DF I ( EFF * SS * Dg/L * 2220000dpm/pCi)

Relative Counting Error = [I(The Square Root of TC + BKG CT) / (TC - BKG * CT)j ] * 1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

SLF TOTAL BETA in pCi/g (Average) 2.06E+02 DETECTION
4, LEVEL

-SCL
5.91E-02

04/0O8M6 RELATIVE COUNTING ERROR 0.4% iCi/g

04)03/96

01:30 PM

sin2

Anas: SCL Date: 08-Apr-96

Signature of Chemist: SLF Date: //o/
SAMPLE.WB1 Rev. 1.0 508101Mq

DATA
NOT USED

IN PACKAGE

2201

]:\508101 OUTAB6863.WB1

r . 7-DP-1 " , R , .;V.

04/09M9



v, -'V

WORKBOOK PAGE: SAM1

AT: LA-508-101 (D-2) SOLIDS SAMPLE REPLICATE

/ 'yp DET ECTOR NUMBER 18 18
SAMPLE DISH SIZE 1 1 2, or 5 ) (MS) 2 2

GROSS COUNTS (GC) 253 259
6863 COUNT TIME In MINUTES (CT) 30 30

BACKGROUND In cpm (BKG) 0.3 0.3
AT SAMPLE SIZE In mL (SS) 0.250 0.260

DILUTION FACTOR (DF) 1I 11
B-01 DIGEST GRAMS of SOLIDS I L (DgIL) 2.0828 2.0828

EFFICIENCY FACTOR (EFF) 0.2095 0.2095
SOLID Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 8.133 8.333

96002566 Blank Concentration In pjCig 3.69E-01

- ReplIcate Concentration In pCIlg 3.79E-01
0 Average Concentration In PCI/g 3.7398E-01

FUSION01

S96T000880

WB27309,

SEH

Rs (Sample Count Rate) = (TC / CT) - BKG
ALPHA TOTAL pCi/g = Rs * 1 OOOmL/L * DF I (EFF * SS * Dg/L * 2220000dpm/pCi)

Relative Counting Error = [I(The Square Root of TC + BKG * CT) / (TC - BKG * CT)] * 1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

s LPHA TOTAL in pCilg (Average) = 3.74E-01 DETECTION
LEVEL

SCL
pte 2.53E-02

04/08196 RELATIVE COUNTING ERROR 13.0% pCilg
A~.4 nalyi ae

04/08/96

01:30 PM

S102

Analyst: SCL Date: 08-Apr-96

Signature of Chemist: SLF Date:
SAMPLE WB1 Rev 1 0 508101ML \[

DATA
NOT USED

IN PACKAGE

2202

1:508101 \0UTAB6863.WBI 04/09/96



I
WORKBOOK PAGE: DUP1

TB: LA-508-101 (D-2) SOLIDS DUP REPLICATE

V DETECTOR NUMBER '18 1
DUP DISH SIZE ( 1,2,or 5) (MS) 2 2

GROSS COUNTS (GC) 273505 260301
6863 COUNT TIME In MINUTES (CT) 30 30

BACKGROUND In cpm (BKG) 9 9
TB SAMPLE SIZE In mL (SS) 0.250 0.250

$ DILUTION FACTOR (DF) 11 11
B-01 DIGEST GRAMS of SOLIDS / L (DgIL) 1.978 1.978

EFFICIENCY FACTOR (EFF) 0.4260 0.4260
SOLID Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 9107.833 8667.700

96002566 Blank Concentration In pCIlg 2.14E+02
ReplIcate Concentration In jCilg 2.04E+02

0 Average Concentration In IjCIlg 2.090SE+02

FUSIONDI

596T000880

WB27h09

8EH-

Rs (Sample Count Rate) = (TC / CT) - BKG
TOTAL BETA pCi/g = Rs * 1000mLIL * DF / ( EFF * SS * Dg/L * 2220000dpm/pCi)

Relative Counting Error = [I(The Square Root of TC + BKG * CT) / (TC - BKG * CT) ] * 1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

.SLF . TOTAL BETA in pCi/g (Average) 2.09E+02 DETECTION
LEVEL

SCL:
6.23E-02

04/OM8 RELATIVE COUNTING ERROR 0.4% pCi/g

01:30PMSm

Analyst: SCL Date: 08-Apr-96
Signature of Chemist: SLF Date: q-/ O
SAMPLE.WB1 Rev. 1.0 508101MR

DATA
NOT USED

IN PACKAGE

2203

I1508101XOUTAB6863.WB1 04/09/96



................................................................................- I

WORKBOOK PAGE: DUP1

AT: LA-508-101 (D-2) SOLIDS

I
DUP REPLICATE

DETECTOR NUMBER 18 18
DUP DISH SIZE ( 1, 2, or 5) (MS) 2 2

GROSS COUNTS (GC) 263 260
6863 COUNT TIME In MINUTES (CT) 30 30

BACKGROUND In cpm (BKG) 0.3 0.3
AT SAMPLE SIZE In mL (SS) 0.250 0.250

DILUTION FACTOR (DF) 11 11
B-01 DIGEST GRAMS of SOLIDS I L (DgIL) 1.978 1.978

EFFICIENCY FACTOR (EFF) 0.2095 0.2095
SOLID Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 8.467 8.367

96002566 Blank Concentration In ljCilg 4.05E-01
Replicate Concentration In pCilg 4.OOE-01

0 verage Concentration In uClqg 4.0256E-01

FUSION01

S96T000880

WB27109.

SEH

Rs (Sample Count Rate) = (TC / CT) - BKG
ALPHA TOTAL pCi/g = Rs * 10OOmL/L * DF / (EFF * SS * Dg/L * 2220000dpm/pCi)

Relative Counting Error = [I(The Square Root of TC + BKG * CT) / (TC - BKG * CT)] * 1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

I SLF ...... ALPHA TOTAL in pCi/g (Average) = 4.03E-01 DETECTION
O NJIyMEM, LEVEL

SCL O
2.67E-02

04/0896 RELATIVE COUNTING ERROR 12.8% pCi/g

01:30 PM

S102

Analyst: SCL Date: 08-Apr-96

Signature of Chemist SLF Date: Y l /if

SAMPLE.WB1 Rev. 1.0 508i01ML

DATA
NOT USED

IN PACKAGE

-A.2GC,4

I:\508101OUT\AB6863.WB1 04/09/96



I
WORKBOOK PAGE: SPIKE17

TB: LA-508-101 (D-2) SPIKED SAMPLE SPIKE REPLICATE

DETECTOR NUMBER 18 18
SPK IDISH SIZE 1 , 2, or 5 (MS) 2 2- TOTAL COUNTS (TC) 768943 735741
6863 ICOUNT TIME in MINUTES (CT) 30 30

BACKGROUND incpm (BKG) 9 9
TB SAMPLE VOLUME in mL (Spiked Vial) (SS) 0.250 0.250

SAMPLE DILUTION FACTOR (Spiked Vial) (DF) 11 11
-- 01 IDIGEST GRAMS of SOLIDS I L (Dg/L) 2.0828 2.0828

SPIKE VOLUME In mL (SVoI) 0.100 0.100
SOLID SPIKE DILUTION FACTOR (SDF) I 1

SPIKE BOOK NUMBER (Spk BN) 42B56 42B56
96002566 SPIKE VALUE in pClImL (SVa) 1.9229E-01 1.9229E-01

INSTRUMENT EFFICIENCY FACTOR (EFF) 0.426 0.426
0 SAMPLE + SPIKE pCI/p (S+S) 5.72E+02 5.48E+02

- PVERAGE or MAXIMUM pCilg in SAMPLE 2.0572E+02
FUSION01I

596T000880

WB27809

SEH

SLF

SCL

Rs (Sample Count Rate) = (TC / CT) - BKG
SAMPLE + SPIKE pCi/g = Rs * 1000mL/L * DF / ( EFF * SS * Dg/L *222000dpm/pCi)
C ACTUAL = SVal

QC FOUND = (((S+S pCi/g -SAMPLE pCi/g) * ((SDF/(SVol*1000))/(DF/SS/Dg/L))))
PERCENT SPIKE RECOVERY = (CC FOUND / QC ACTUAL) -100

04/08196

0408196 QC ACTUAL 1.92E-01

s iNQC FOUND = 1.68E-01
01:30 PM VG. PERCENT SPIKE RECOVERY 87.2%

S102

Analyst: SEH Date: 08-Apr-96
Signature of Chemist: SLF Date: V//o/6
SPIKE.WB1 Rev. 1.0 50801ML

22( 5
I:\508101\OUT\AB6863.WB1

IDNIN
W j % CO
jl ? Qoa-

04/10/96



WORKBOOK PAGE: SPIKE18

AT: LA-508-10 (D-2) SPIKED SAMPLE SPIKE REPLICATE
DETECTOR NUMBER 18 18

SPK DISH SIZE 1 , 2, or 5 (MS) 2 2
TOTAL COUNTS (TC) 36638 32811

6863 COUNT TIME in MINUTES (CT) 30 30
BACKGROUND in cpm (BKG) 0.3 0.3

AT SAMPLE VOLUME in mL (Spiked Vial) (SS) 0.250 0.250
SAMPLE DILUTION FACTOR (Spiked Vial) (DF). 11 11

,AB-01 DIGEST GRAMS of SOLIDS / L (Dg/L) 2.08281 2.0828
SPIKE VOLUME in mL (SVoI) 0100 0.100

SOLID SPIKE DILUTION FACTOR (SDF) 1 1
SPIKE BOOK NUMBER (Spk BN) 123843 123B43

96002566 SPIKE VALUE in jjCilmL (SVal) 3.5897E-02 3.5897E-02
INSTRUMENT EFFICIENCY FACTOR (EFF) 0.2095 0.2095

0 SAMPLE + SPIKE pCi/g (S+S) 5.55E+01 4.97E+01
a .AVERAGE or MAXIMUM pCiIg in SAMPLE

FUSION01

S96TOO0880

WB27SO9

SEH

SLF

SCL

04108/96
77,AnalIjSZtM

3.7398E-01

Rs (Sample Count Rate) = (TC / CT) - BKG
SAMPLE + SPIKE pCi/g = Rs * 1000mL/L * DF I ( EFF *SS * Dg/L *2220000dpm/pCi)
QC ACTUAL = SVal
QC FOUND = (((S+S pCilg - SAMPLE pCi/g) * ((SDFI(SVol*1000))/(DF/SS/Dg/L))))
PERCENT SPIKE RECOVERY = (QC FOUND / C ACTUAL) *100

04108196 QC ACTUAL 3.59E-02
nysm QCrFUND& 2.47E-02

01:30 PM AVG. PERCENT SPIKE RECOVERY = 68.8%

S102

jAnalyst: 4 SEH Date: 08-Apr-96

ISignature of Chemist: SLF Date: 4//c%
SPIKE.WB1 Rev. 1.0 5081 1ML

4 4t?,44

4
2 If

:\508101\OUT\AB6863.WB1

I

I

04/09/96



03/22/96 12:37
A-0004-1

LABCORE Data Entry Template for Worklist# 6889

Analyst: A ltInstrument: ABOO Book# 1

Method: LA-220-101 Rev/Mod 0-1
Worklist Comment: Determine sample size using ludlum. new

S Type Sample# R A Test atrix Group# Proj

1 STD @SR90-01 SOLID

2 BLNK-PREP @SR90-01 SOLID

3 BLNK/BKG @SR90-01 SOLID

4 SAMPLE S96T000879 0 F @SR90-01 SOLID 96000030 S102
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

5 DUP S96T000879 0 F @SR90-01 SOLID

6 SAMPLE S96T000880 0 F @SR90-01 SOLID 96000030 S102
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

7 DUP S96T000880 0 F @SR90-01 SOLID

Final page for worklist # 6889

Analyst Signature Date Ayignature

o NTN
jol USED

,,A ppwrMAE

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

2207

Page: 1

ect

Date

Q'5(



worklistdata Version 0.0 05/16/95
03/26/96 13:04

W, ArC , L-V. I

LABCORE Completed Worklist Report for Worklist# 6889

Analyst: rag Instrument: AB12 Book#

Method: Rev/Mod

Worklist Comment: Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

STD=

STD

STD
BLNS-PREP

BLNS-PREP

ELNK-PREP

BLNK/BSG

SAMPLE
SAMPLE

SAMPLE
DUP

DUP

DUP

SAMPLE

SAMPLE
SAMPLE

DUP

DUP

DUP

S96T000879

S96T000879

S96T000879

596T000879

S96T000879

S96T000879

S96T000880

S96T000880

S96TO00880

S96T000880

S96T000880

996T000880

@0SR90-01

@SR90-01
@SR90-01
@SR90-01

@SR90-01

@SR90-01
@SR90-01
@SR90-01
9SR90-01

@SR90-01
@SR90-01
@SR90-01

@SR90-01
@SR90-01

@SR90-01
@SR90-01

@SR90-01

@SR90-01
@SR90-01

SR90-01
SR90-01C
SR90-01E
SR90-01
SR90-01C
SR90-01E
SR9 0- 01

SR90-01
SR90-01C
SR90-01E
SR90-01
SR90-01C
SR90-01E
SR90-01
SR90-01C
SR90-01E

SR90-01
SR90-01C
SR90-01E

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

1.23E-03

100

1.00

1

100

1.00

1

N/A_

N/A_

N/A

6.57E.0

100

1.00

N/A_

N/A_

N/A

6. 08E+1

100

1.00

1.38E-3

7.79E+01

1.939+00

9.34E-3

6.88E+01

6.79E+01

1.92E+00

6.57E+00

8.543+01

1.21E+00

5.93E+0

8.648+01

1.26E+00

6. 08E+01
8.56E+01

3.81E-01

6.69E+1

8.49E+01
3.73E-01

112.200 % Recovery

77.900 % Recovery

1.930 % Ct. Error

1.000e-002 uCi/g

68.800 % Recovery

67.900 % Ct. Error

1.920 uCi/g

6.190e-003 uCi/g

1.000e-004 % Recovery

0.000 % Ct. Error

10.240 RPD

86.400 % Recovery

1.260 % Ct. Error

5.660e-003 uCi/g

1.000e-004 % Recovery

0.000 % Ct. Error

9.550 RPD
84.900 % Recovery
0.370 % Ct. Error

Final page for worklist# 6889

Analyst signature Date

eviewer Sig ture

Analyst signature

Date

DATA
NOT USED

IN PACKAGE

Units shown for QC (BLK/BKG) may not reflect the actual units.

Page: 1

Date



Wi^-C? -DP-172 r:v. I

WORKBOOK PAGE: STD1
Sr-89190 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) LIQUIDS STANDARD

| ye DETECTOR NUMBER 12 CARRIER ADDED in mL (CVA) 1.000
STD TOTAL COUNTS (TC) 10455 GROSS WEIGHT (W2) 7.2652

Prk Listr |COUNT TIME in MINUTES (CT) 10 TARE WEIGHT (WI) 7.1873
6889 BACKGROUND in cpm (BKG) 3.9 NET WEIGHT (W3) 0.0779

<T SAMPLE VOLUME in mL (SS) 1.000 DELTA TIME (HOURS) (DT) 3.83
OSR90-01 DILUTION FACTOR (DF) 1

MatJx <DIGEST DILUTION FACTOR DDF 1
LIQUID SAMPLE COUNT RATE (Rs) 1041.60 SR-90 EFFICIENCY FACTO (Cl) 0.4180

CRITICAL LEVEL (Lc) 1.19 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96002596 TIME OF SEPARATION (ST) 10:10 Rmax N/A

DATE OF SEPARATION (SD) 03/23/96 DETECTION LIMIT (Ld) 2.47
0 TIME OF COUNT (TOC) 14:00 Sr-89190 CONC. in pCi/L 1.3786E+00

__ mp___Prep DATE OF COUNT (DOC) 03/23196
N/A STANDARD BOOK # 9856
imp _ # STANDARD VALUE in pCi/mL 1.2312E-03

WL6889

WB27811 Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Prepfr:y: Sr-89/90 CONC in pCi/mL REPLACE RS WITH RMAX IF RS<=LcAND RS>=O OR REPLACE RS WITH Lc IF RS<O

SZC RS*DF*DDF*1000/((C1 +C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
Ch________t _NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

SLF Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
AnaWst Percent Carrier Recovery = (Net Weight / Expected weight) * 100

RAG NOTE: Expected weight = CVA * 0.1
bwte Comp'te Detection Levels and Less Than Values are determined from Procedure LA-508-002.

03/25/96 Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
AnSnis O .:: DETECTION

03/23/96 Sr-89/90 CONCENTRATION 1.38E-03 pCi/mL LEVEL
Anlys.s Time

10:00 AM RELATIVE COUNTING ERROR 1.9% 3.27E-06
Sample Point |pCi/L

S102 PERCENT CARRIER RECOVERY 77.9%

Analyst: A RAG Date: 25-Mar-96

Signature of Chemist: SLF Date:
STANDARD.WB1 REV 1.2 2201 bNML V

U F

2209
03/25/96I:\22010N\OUT\SR6889.WB1



V~~ZW W-DP-1 7, -v. I

WORKBOOK PAGE: BLANK2
LA-220-101 / D-1 Sr-89190: LA-220-101 (D-1), 102 (E-3). 104 (D-1) BL K-P REP

Typn , DETECTOR NUMBER 12 CARRIER ADDED in mL (CVA) 1.000
BLNK-PREP TOTAL COUNTS (TC) 69 GROSS WEIGHT (W2) 7.3095
wirk Lii COUNT TIME in MINUTES (CT) 10 TARE WEIGHT (W1) 7.2407

6889 BACKGROUND in cpm (BKG) 3.9 NET WEIGHT (W3) 0.0688
t p ode <SAMPLE VOLUME In mL (SS) 0.250 DELTA TIME (HOURS) (DT) 4.08
SR90-01 DILUTION FACTOR (DF) 1

......... a.. . DIGEST FACTOR (g/L) (D gIL 1.9196
SOLID SAMPLE COUNT RATE (Rs) 3.00 SR-90 EFFICIENCY FACTOR (C1) 0.4180

Rat*4vlpbp' CRITICAL LEVEL (Lc) 1.19 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96002596 TIME OF SEPARATION (ST) 10:10 Rmax N/A

$ DATE OF SEPARATION (SD) 03123/96 DETECTION LIMIT (Ld) 2.47
0 TIME OF COUNT (TOC) 14:15 Sr-89190 CONC In pCilg 9.3424E-03

..........DATE OF COUNT (DOC) 03/23/96
N/A

WLB889

Insn0,4101:Sample Count Rate (Rs) = (Total Counts (TC) f Count Time (CT)) - Background in cpm (BKG)
WB27811 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<O

~Pprd by-IL RS*1000*DF/((CI+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
SZC NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA* 0.1000))

'ChSMlt Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
SLF Percent Carrier Recovery = (Net Weight / Expected weight) * 100

.Anayst NOTE: Expected weight = CVA * 0.1
RAG Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SD) 24) + (TOC - ST) /100
03125196

Analysit Datt:. DETECTION
03/23/96 Sr-89/90 CONCENTRATION 9.34E-03 pCi/g LEVEL

10:00 AM ,RELATIVE COUNTING ERROR 67.9% 7.69E-03
S___p___P_____ pCil/g

S102 ]PERCENT CARRIER RECOVERY 68.8%

Analyst: - RAG Date: 25-Mar-96

Si natureofChemist: SLF Date:
BLANK.WB1 REV 1.2 22010ML

DATA
NOT USED

IN PACKAGE

2210

1:\2201 OUN\uT\SR6889.WBI 03/25/96



WORKBOOK PAGE: SAM4
LA-220-101 / D-1 Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (D-1) SAMPLE

DETECTOR NUMBER 12 CARRIER ADDED in mL CVA 1.000
SAMPLE TOTAL COUNTS (TC) 26294 GROSS WEIGHT 2 7.3049
W'r*JLtst COUNT TIME In MINUTES (CT) 10 ARE WEIGHT W1) 7.2195

6889 BACKGROUND in cpm (BKG) 3.9 NET WEIGHT (W3) 0.0854
TX t C ,d,, SAMPLE VOLUME in mL (SS) 0.250 DELTA TIME (HOURS) (DT) 4.25
PSR90-01 DILUTION FACTOR (DF) I

Mar___ 'DIGEST FACTOR (g/L) (D g/L 1.9196
SOLID SAMPLE COUNT RATE (Rs) 2625.50 SR-90 EFFICIENCY FACTOR (C1) 0.4180
ch Uflberz CRITICAL LEVEL (Lc) 1.19 -90 EFFICIENCY FACTOR (Cl) 0.4660

96002596 TIME OF SEPARATION (ST) 10:15 Rmax N/A
.'.W..N . DATE OF SEPARATION (SD) 03/23/96 DETECTION LIMIT (Ld) 2.47

0 TIME OF COUNT (TOC) 14:30 Sr-89/90 CONC in pCiig 6.5748E+00
....~ rep DATE OF COUNT (DOC) 03/23/96
FUSION01

S96T000879
nstruenatCd] Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)

WB27811 |Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RS<O

7 PtRptedv ,y RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
SZC NOTE: 64,2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA* 0.1000))

Ch~mIut |Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
SLF Percent Carrier Recovery = (Net Weight / Expected weight) * 100

Anly't M NOTE: Expected weight = CVA * 0.1
RAG Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Datt COMM:tj |Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100
03125196

DETECTION
03/23/96 Sr-89/90 CONCENTRATION 6.57E+00 PCig LEVEL

Anaiy1s Time
10:00 AM RELATIVE COUNTING ERROR 1.2% 6.19E-03

s A pI POn i. pCilg
S102 PERCENT CARRIER RECOVERY 85.4%

Analyst: RAG Date: 25-Mar-96

Signature of Chemist: SLF Date: 3/2 / id.
SAMPL F WR1 RFV 1 2 22010NML

~4G1

2211

1:2010N\OUT\SR6889.WB1 03/25/96
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24496
LA-220-101 I D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) DUP

.. . DETECTOR NUMBER 12 CARRIER ADDED in mL (CVA) 1.000
DUP TOTAL COUNTS (TC) 24496 GROSS WEIGHT (W2) 7.2882

CWort Us COUNT TIME in MINUTES (CT) 10 TARE WEIGHT (W1) 7.2018
6889 BACKGROUND in cpm (BKG) 3.9 NET WEIGHT (W3) 0.0864

~T**tCdke |SAMPLE VOLUME in mL (SS) 0.250 DELTA TIME (HOURS (DT) 4.50
@5R90-01 DILUTION FACTOR (DF) 1

Matr___DIGEST FACTOR (gIL) (D g/L 1.9544K,
SOLID SAMPLE COUNT RATE (Rs) 2445.70 SR-90 EFFICIENCY FACTOR (Cl) 0.4180

Utfh Numiber CRITICAL LEVEL (Lc) 1.19 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96002596 TIME OF SEPARATION (ST) 10:15 Rmax J N/A

xRewn |DATE OF SEPARATION (SD) 03123/96 DETECTION LIMIT (Ld) 2.47
0 TIME OF COUNT (TOC) 14:45 ISr-89/90 CONC in pCi/g 5.9297E+00

SampNe e DATE OF COUNT (DOC) | 03/23198
FUSIOND1

596T000879
hn itruet Code Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB27811 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RS<O
.. P.. d .. y R S* 1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

SZC NOTE. 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA* 0.1000))
Chinst~ |Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
SLF Percent Carrier Recovery = (Net Weight / Expected weight) * 100
A...... .. NOTE: Expected weight = CVA * 0.1

RAG Detection Levels and Less Than Values are determined from Procedure LA-508-002.
__D____C__p___ |Delta Time (hours) = ((DOC - SD) 24) + (TOC - ST) / 100

03/25196
'AnPalyi 0t0 DETECTION

03/23/96 Sr-89/90 CONCENTRATION 5.93E+00 pCiIg LEVEL
AalysI -Time

10:00 AM RELATIVE COUNTING ERROR 1.3% 5.99E-03
aMl* Poinf pCI/g

S102 PERCENT CARRIER RECOVERY 86.4%

Analyst: RAG Date: 25-Mar-96

Signature of Chemist: SLF Date: 7Z?-(,
SAMPLE.WB1 REV 1.2 2201ONML

DON

tjo1 uJSED

j1,IPNcKAGE

#2212

I 22010N\OUT\SR6889.WB1 03J25/96



......................... L~ ~*-;"~-~' I

WORKBOOK PAGE: SAM6
LA-220-101 / D-1 Sr-89190: LA-220-101 (D-I), 102 (E-3), 104 (D-1) SAMPLE

DETECTOR NUMBER | _ 12 CARRIER ADDED in mL (CVA) 1.000
SAMPLE TOTAL COUNTS (TC) 265325 GROSS WEIGHT (W2) 7.2884

fWbr(tt COUNT TIME In MINUTES (CT) 10 TARE WEIGHT (W1) 7.2028
6889 BACKGROUND In cpm |(BKG) 3.9 NET WEIGHT (W3) 0.0856

Tnt Cde ||SAMPLE VOLUME In mL (SS) _ 0.250 DELTA TIME (HOURS) (DT) 4.75
R90-01 DILUTION FACTOR (DF) 1

\jtrC' DIGEST FACTOR (g/L) (D gIL 2.0828 Z

SOLID SAMPLE COUNT RATE (Rs) 26528.60 SR-90 EFFICIENCY FACTOR (Cl) 0.4180
'BafhNumbe ',CRITICAL LEVEL (Lc) 1.19 -90 EFFICIENCY FACTOR (C2) 0.4660

96002596 TIME OF SEPARATION (ST) 10:15 Rmax N/A
R . DATE OF SEPARATION (SD) 03123/96 DETECTION LIMIT (Ld) 2.47

0 TIME OF COUNT (TOC) 15:00 Sr-8990 CONC in pCi/g 6.0753E+01
Sample Prep ||DATE OF COUNT DOC 03123196

FUSION01

596T000880
lnsttnent Coda.Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB27811 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RS<0

Pfepau d By |RS*1000*DF/((CI+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
SZC NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

Cbfl$st |Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
SLF Percent Carrier Recovery = (Net Weight / Expected weight) * 100

A~nly&t /NOTE. Expected weight = CVA * 0.1
RAG Detection Levels and Less Than Values are determined from Procedure LA-508-002.

DaQnCzpIte.>w. Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100
03125/96

Ana+s-s11t . DETECTION
03/23196 Sr-89/90 CONCENTRATION 6.08E+01 pCilg LEVEL

Analysis Time
10:00 AM RELATIVE COUNTING ERROR 0.4% 5.66E-03

sampwlePt' pCi/g
S102 PERCENT CARRIER RECOVERY 85.6%

Analyst: RAG Date: 25-Mar-96

Signature of Chemist: SLF Date: .3/2 7 /96
SAMPLE.WB1 REV 1.2 2201ONML V

I:\22010N\OUT\SR6889.WB 003/25/96



WORKBOOK PAGE: DUP7
LA-220-1 01 / D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1)

T.. .DETECTOR NUMBER 12 CARRIER ADDED in mL (CVA) 1.000
DUP TOTAL COUNTS (TC) 275783 GROSS WEIGHT (W2) 7.9639

'Wrk Lst |COUNT TIME in MINUTES (CT) 10 TARE WEIGHT W) 7.8790
6889 BACKGROUND in cpm (BKG) 3.9 NET WEIGHT (W3) 0.0849

.I .. SAMPLE VOLUME In mL (SS) 0.250 DELTA TIME (HOURS) DT) 4.92
DSR90-01 DILUTION FACTOR (DF) 1

pft DIGEST FACTOR (g/L) (D g/L 1.978 ...

SOLID SAMPLE COUNT RATE (Rs) 27574.40 SR-90 EFFICIENCY FACTOR (C1) 0.4180
istdh Number 'j CRITICAL LEVEL (Lc) 1.19 -90 EFFICIENCY FACTOR (C2) 0.4660

96002596 TIME OF SEPARATION (ST) 10:15 Rmax N/A
Rebria<tr .DATE OF SEPARATION (SD) 03123196 DETECTION LIMIT

0 TIME OF COUNT (TOC) 15:10 [Sr-8990 CONC In pCl/g 6.6922E+01
..amp Prp DATE OF COUNT (DOC) 03123/96

FUSION01

S96T000880
'#nstmet#Cd..ISample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB27811 Sr-89190 CONC in pCi/g Replace RS with RMAX if RSC=Lc and RS>=O or Replace RS with Lc if RS<O

y RS*1 000*DF/((C 1 +C2*(1 -e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
SZC NOTE 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA *0.1000))

77 ChWmWst - Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
SLF Percent Carrier Recovery = (Net Weight I Expected weight) * 100

An s NOTE. Expected weight = CVA * 0.1
RAG Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
03/25/96

t DETECTION
03123196 Sr-89/90 CONCENTRATION 6.69E+01 pCilg LEVEL

Analyss Timte
10:00 AM RELATIVE COUNTING ERROR 0.4% 6.OOE-03

PoW pCi/g
S102 PERCENT CARRIER RECOVERY 84.9%

Analyst: RAG Date: 25-Mar-96

signature of Chemist: SLF Date: 3/2t/ 7
SAMPLEWB1 REV 1.2 2201ONML U

tol uSED
lb PcyG

2214
I:\22010N\OUT\SR6889 WBI

_LV

03/25/96



04/30/96 15:13
A-0004-1

Analyst:

Method:

Worklist

S Type

1 STD

BLNK-P

SAMPLE

DUP

SPK

SAMPLE

DUP

SPK

SAMPLE

DUP

SPK

SDaEyTmDP-1, EEV. I
LABCORE Data Entry Template for Worklist# 8190

MV Instrument: UO1 _ Book#

LA-925-009 Rev/Mod

Comment: 1-IOml Sample Prep.For spike use: 0.1ml. new

Sample# R A Test Matrix Group# Project

@U-01 SOLID

REP @U-01 SOLID

S96T001583 0 F @U-01 SOLID 96000094 S102

Analytes Requested: U-02 , U-02E

S96T001583 0 F @U-01 SOLID

S96T001583 0 F @U-01 SOLID

S96T001584 0 F @U-01 SOLID 96000094 S102
Analytes Requested: U-02 , U-02E

S96T001584 0 F @U-01 SOLID

S96T001584 0 F @U-01 SOLID

S96T001585 0 F @U-01 SOLID 96000094 S102

Analytes Requested: U-02 , U-02E

S96T001585 0 F @U-01 SOLID

S96T001585 0 F @U-01 SOLID

Ana ignatre
D4a/

Final page for worklist # 8190

Analyst signature

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

zziS

Page: 1

DaJfe/



worklistrad Version 0.0 04/18/96
05/09/9t

^Jic.GZ-WM-DP-17, REV I
11:25 7

LABCORE Completed RadChem Report for Worklist#: 8190

Analyst: knt Instrument: U01 Book# +5 & 0

Method: t.- 95- 9 Rev/Mod A -

Worklist Comment: 1-10ml Sample Prep.For spike use: 0. 1ml. new

Seq Type Samnple R A Test Matrix Actual Found DL or Yield Unit

% Recovery
Ratio

uci/g

Ratio

ug/g
% Inst Error

RPD

Ratio

% Recovery

ug/g

% Inst Error

RPD

Ratio
% Recovery

Ug/g
% Inst Error

RPD

Ratio

% Recovery

Final page for worklist# 8190

Analyst Signature Date Analyst Signature

Dateigewarure

Units shownfor QC (BLK/BKG) may not reflect the actual units.

221G

Page: I

STD
STD
BLNK-PREP
BLNK-PREP
SAMPLE

SAMPLE

DUP
OUP

SPK

SAMPLE

SAMPLE

DUP

DUP

SPK

SAMPLE

SAMPLE

DUP

DUP

SPK

@U-01
WU-01

@U-01
@U-01
as-ni
Wi-01

@(-01
@U-01
mi-01
WU-01
Si-01
WU-01
as-01
@U-01
s-01

WU-01
WU-01
u-01

mU-ni

S96T001583
S96T001583

S96T001583
S96T001583
596T001583
S96T001584
S96TQO1584

S96T001584
S96T001584
S96T001584
5961001585
S96T001585
S96T001585
S96T001585
S96T001585

U0202
U-02E
U-02
U-02E
U-02
U-02E

U-02
u-02E
U-02
U-02
U-02E
U-02
U-02E
U-02
U-02
U-02E
U-02

U-02E
U-02

SOLID
SOLID
SOLID
SOLID

SOLI D
SOLID

SOLID
SOLID
SOLID
SOLID

SOLID
SOLID
SOLID
SOLID

SOLID
SOLID

SOLID

SOLID
SOLID

6.39E-02

N/A
N/A

4.99E+1
1

5.69E+01
N/A
N/A
1.44E+3

1
5.69E+01

N/A
N/A
6.22E+3

1
5.69E+01

6.18E-02
3.22E+00

5.36
1.52E+00
4.99E+01
1.40E+00
4.81E+1

1.65E+00
6.91E+01
1.44E+03
3.24E+00

1 .53E+3
3.19E+00
6.66E+01
6.22E+03
3.19E+00

6.59E+3
3.17E+00
4.74E+01

96.714
3.220
5.360
1.520

193.0e-002
0.Oe+OOO

3.673
1.650

121.441
174.0e-003

0.0e+000
6.061
3.190

117.047
217.0e-002

0.Oe+000
5.777

3.170
83.304

Date
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WORKBOOK PAGE: STD1

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

STANDARD

Wr_____4_'' STANDARD BOOK # 45B56

8190 VOLUME OF SAMPLE (mL) (SS) 1.00

Tt Cldde ~ DILUTION FACTOR OF SAMPLE (DF) 1.00

U-01 PREPARATION FACTOR OF SAMPLE (PF) 1.00

"U. LIFETIME IN MICROSECONDS 256.00

LIQUID R2 VALUE 0.9993
BabIhSu-mbe1 RANGE (HIGH OR LOW) HIGH

96004033 INSTRUMENT UNCERTAINTY (IU) 1.99E-06

Re__n INSTRUMENT RESULT (IR) 6.18E-05

0 DETECTION LEVEL (pg/mL) 3.70E-05

N/A RESULT (pg/mL) 6.18E-02

Sampte # VALUE OF STANDARD 6.39E-02

WL81 90 %RECOVERY 96.71

nstrunientiCode RELATIVE % UNCERTAINTY 3.2

U01

.Prepared B
MCB.

Chamist
JLS

Anlylst
KNT

Date C.mpet6

05/07/96

AnlssDate
05/02/96

Anal.. Time

01:20 AM
SaJe Poiat

S-102

Result = DF * PF* IR * 1000

Detection Level = 3.70 E-08 * DF * PF * 1000

% Recovery = Result I Value of Standard * 100

Relative % Uncertainty = IU / IR * 100

[Analyst: KNT Date: 07-May-96
Signature of Chemist:6 Z JLS Date: 5fLA
STANCARO.WBi REV 2.0 9-/ 2500ML

zZZt

:\925009\OUT\UR819S.WB1

STD

.9.

05/07/96 10:17:04



V C-WM-DP-1I7, 72V 1
WORKBOOK PAGE: BLANK2

Uranium by Phosphorescence: LA-925-009 (A-1)

BLNK-PREP

LIQUID/SOLID

r "S 3VOLUME OF SAMPLE (mL) (SS) 1.00

8190 DILUTION FACTOR OF SAMPLE (DF) 1.00
T PREPARATION FACTOR OF SAMPLE (PF) 10.00

U-01 DIGEST FACTOR (Dg/L) . .1076

VA t .. LIFETIME IN MICROSECONDS 226.00

SOLID R2 VALUE 0.9988

RANGE (HIGH OR LOW) low

96004033 INSTRUMENT UNCERTAINTY (IU) 1.72E08

R #1 INSTRUMENT RESULT (IR) 1.13E-06

0 DETECTION LEVEL pgl 1.76E-01

N/A CONCENTRATION IN SOLUTION (g/L) 1.13E-05
RESULT (pg/g) 5.36E+00

WL8190 RELATIVE % UNCERTAINTY 1.5

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU I IR * 100

-_Dat__ C__petb, Concentration in Solution (g/L) = IR * DF * PF

05/07196

~AnaIt'Date'
05/02/96

AnalystgIme

01:20 AM

SampldiPolnt

S-102

Analyst: KNT Date: 07-May-96

Signature of Chemist: JLS Date: 1; j C C,

BLANK.WB1 REV 2.0 925009ML

22222

I:\925009\OUT\UR8190.WB1

BLANK

InstrisentMCod.e

u01

MCB

JLS

KNT

05/09/96 11:21:09



w;-:cGXM-DP-C, 2ZV. I

WORKBOOK PAGE: SAM3

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUIDISOLID

SAMPLE

.WNikLst' VOLUME OF SAMPLE (mL) (SS) 1.00

8190 DILUTION FACTOR OF SAMPLE (DF) 11.00

Test Code PREPARATION FACTOR OF SAMPLE (PF) 10.00

OU-01 DIGEST FACTOR (Dg/L) 2.1076

m #MatrI ' LIFETIME IN MICROSECONDS 277.00

SOLID R2 VALUE 0.9990

BatcNumber ~ RANGE (HIGH OR LOW) LOW

96004033 INSTRUMENT UNCERTAINTY (IU) 1.34E-08

7 R7 7 INSTRUMENT RESULT (IR) 9.57E-07

0 DETECTION LEVEL pg/l 1.93E+00

Sample Prep

FUSION01 CONCENTRATION IN SOLUTION (g/L) 1.05E-04

SampieK# RESULT (pg/g) 4.99E+01

S96T001583 RELATIVE % UNCERTAINTY

InstruientCode -

U01

Prepared By
MCB

Cernist

JLS
,Analyst

KNT

DateComDplete

05/07/96

Analysis Date

05102196

AnalysislTime

01:20 AM

Sample Point

S-102

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty = IU / IR * 100

Concentration in Solution (g/L) = IR * DF * PF

[Anal st KNT Date: 07-May-96

Signature of Chemist: JLS Date: S/

SAMPLE.WB1 REV 2,0 925009ML

2223

1\925009\OUT\UR8190.WB1

SAMPLE

05/07/96 13:24:50
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WORKBOOK PAGE: DUP4

Uranium by Phosphorescence: LA-925-009 (A-1)
.. ..... .. ..

LIQUID/SOLID

DUP i
tWok I't $VOLUME OF SAMPLE (mL) (SS) 1.00

8190 DILUTION FACTOR OF SAMPLE (DF) 1.00

p PREPARATION FACTOR OF SAMPLE (PF) 10.00

a U-01 DIGEST FACTOR (DgIL) 2.0704

M LIFETIME IN MICROSECONDS 174.00

SOLID R2 VALUE 0.9990

. att. .. ber RANGE (HIGH OR LOW) LOW

96004033 INSTRUMENT UNCERTAINTY (IU) 1.64E.07

__ __n INSTRUMENT RESULT (IR) 9.95E-O6
0 DETECTION LEVEL pglg 1.79E-01

FUSION01 CONCENTRATION IN(L) 9.95E-05

mPe # -- RESULT (pg/g) 4.81E+01
S96T001583 RELATIVE % UNCERTAINTY 1.6

insbument Code
UO1

ra Oy Result = Conc. in Solution (glL) * 10000001 Dg/L

Ch0Mist Detection Level = 3.70 E-08 * OF * PF * 1000000/DF

JLS

KNT
DateOM

Anatysisnt D-t

06/02/96
An0siS Time

.01:20 AMK.-1_2

Relative % Uncertainty = IU / IR * 100

Concentration in Solution (gIL) = IR * DF * PF

Analyst: KNT Date: 07-May-96

Signature of Chemist: JLS Date: s/45 /q (

SAMPLE.WB1 REV 2.0 0 925009ML

I:\925009\OUT\UR8190.WB1

DUP

221e

05/07/96 10:34:19



'.7,,,' S ~* ''~A-flI-'.-~ j' &- QWY* I

WORKBOOK PAGE: SPIKES

Urnium by Phosphoresence: LA-925-009 (A-1) LIQUIDISOLID
.ttejQl' SPIKE

SPK SPIKE BOOK# 2286$
VOLUME OF SAMPLE + SPIKE (mL) (SS) 1.00

8190 DILUTION FACTOR OF SAMPLE + SPIKE (DF) 100
T*sflcl C , aPREPARATION FACTOR OF SAMPLE + SPIKE (PF) 10.00

U-01 DIGEST FACTOR OF SAMPLE (DOF) 2.*7*

LIFETIME IN MICROSECONDS
SOLID R2 VALUE 0.9989

W"AM RANGE (HIGH OR LOW) HGN
96004033 INSTRUMENT RESULT (IR) 7.02EO4

C ONCENTRATION IN SOLUTION (g/L) (CONC) 7.02E-03

0 SPIKE VALUE (q/L) (SV) 6.69E-02
SampVS Ptt* INITIAL VOLUME OF SPIKE (mL) (IV) 0.10

FUSIONOi ORIGINAL SAMPLE VOLUME BEFORE PREP (mL) (OSV) 1.00
Samh Numbie CONCENTRATION IN SOLN (g/L) FROM SAMPLE FORM (SR)

Concentration = IR * DF * PF

QC Actual (pg/mL) = SV (g/L) * 1000

QC Found (pg/mL) = (CONC - SR) * OSV / IV * 1000

% Recovery = QC FOUND / CC ACTUAL

05/02196 QC ACTUAL =5.69E+01 pg/mL

Anayss TmeQC FOUND =6.91E+01 pig/mL

01-20 AM % SPIKE RECOVERY

5-102

[Analyst: KNT Date: 07-May-96

iSignature of Chemist: JLS Date: 5 9 (

SPIKE.WBI REV 2.0 6 4 25009ML

22253

l:\925009\OUT\UR8190.WB1

S96TOO1583

01
OBf

JLS

06/07/96
.n v i . D.. at. .. .. . - -

05/07/96 10:36:11
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WORKBOOK PAGE: SAM6

Uranium by Phosphorescence: LA-925-009 (A-1)

SAMPLE

LIQUID/SOLID

SAMPLE

Wo_______, VOLUME OF SAMPLE (mL) (SS) 1.00

8190 DILUTION FACTOR OF SAMPLE (DF) 1.00

T dPREPARATION FACTOR OF SAMPLE (PF) 10.00

U-01 DIGEST FACTOR (Dg/L) 2.130w

Ma_____LIFETIME IN MICROSECONDS 167.00

SOLID R2 VALUE 0.9996

______N__be __RANGE (HIGH OR LOW) HIGH

96004033 INSTRUMENT UNCERTAINTY (IU) 9.92E.06

'Reun INSTRUMENT RESULT (IR) 3.06E-04

0 DETECTION LEVEL pg/g 1.74E-01

$ample Ptr ,_ _ _ _ _ __ _ _ _ _ _ _ __p_ _ _ _ _ _ _

FUSION01 CONCENTRATION IN SOLUTION (g/L) 3.06E-03

~$~Spet #RESULT (pg/g) 1.44E+03

96T001 584 RELATIVE % UNCERTAINTY 3.2

instumnt C&de
U001

Preawd Sy
MCB

Ciemit

JL$S
Analyst

KNT

.at...... C.it....

05/07/96

Anaeytts Date>

05/02/98
AnalytsTiml

01:2& AM

Sampe Point
S-102

Result = Conc. in Solution (gIL) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ OF

Relative % Uncertainty = 1U IR 100

Concentration in Solution (g/L) = IR * OF * PF

FAnafyst: KNT Date: 07-May-96

Signature of Chemist: JLS Date:

SAMPLE.WB1 REV 2.0 L'925009ML

I:\925009\OUT\UR8190.WB1

2223S

05/07/96 10:37:34



WORKBOOK PAGE: DUP7

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUIDISOLID

DUP

11.k00 VOLUME OF SAMPLE (mL) (SS) 1.00

8190 DILUTION FACTOR OF SAMPLE (DF) 1.00

PREPARATION FACTOR OF SAMPLE (PF) 10.00

U-01 DIGEST FACTOR (Dg/L) .1S12

str$fR LIFETIME IN MICROSECONDS 211.00

SOLID R2 VALUE 6.9997

- Number RANGE (HIGH OR LOW) HIGH

96004033 INSTRUMENT UNCERTAINTY (IU) 1.05E.05

Rrun INSTRUMENT RESULT (IR) 3.29E-04

0 DETECTION LEVEL pglg 1.72E-01

FUSION01 CONCENTRATION IN SOLUTION (g/L) 3.29E-03

Sa____ p___________RESULT (pg/g) 1.53E+03

S96T001584 jRELATIVE % UNCERTAINTY 3.2

jrnstwment Code
Prepared B0owu01.-

-M CB

JL$

KSNT
Date Comp0ete.

05/07/96

Aneiysis Date'
05/02/96

Analysit time
01 :20 AM

SamplAtPoitt

.S-1... 2.

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty = IU I IR * 100

Concentration in Solution (g/L) = IR * DF * PF

Analyst: KNT Date: 07-Ma -96

Signature of Chemist: 5% JLS Date: 5/919J.
SAMPLE.WBI REV 2.0 9K09M L

222Y

l:\925009\OUT\UR8190.WB1

DUP

05/07/96 10:42:40



WORKBOOK PAGE: SPIKES

Uranium b Phos horescence: LA-925-009 (A-1) LIQUIDISOLID
SPIKE

SPK PIKE BOOK # 22866

W_________, _ OLUME OF SAMPLE + SPIKE (mL) (SS) 1.00

8190 DILUTION FACTOR OF SAMPLE + SPIKE (OF) 1.00

Trat &cie PREPARATION FACTOR OF SAMPLE + SPIKE (PF) 1000

U-01 DIGEST FACTOR OF SAMPLE (DlF) .1t0E

, a77 i LIFETIME IN MICROSECONDS 251.M

SOLID R2 VALUE 0.9997
_____________RANGE (HIGH OR LOW) HIGH

96004033 INSTRUMENT RESULT (IR) 9.72E-04

e..0 CONCENTRATION IN SOLUTION (OIL) (CONC) 9.72E03
0 SPIKE VALUE (/L) (SV) 6.69E-02

SplP INITIAL VOLUME OF SPIKE (mL) (IV) 0.10

FUSION01 ORIGINAL SAMPLE VOLUME BEFORE PREP (mL) (OSV) 1;00

Samptcfitmber CONCENTRATION IN SOLN (91L) FROM SAMPLE FORM (SR)

Concentration = IR * DF * PF

CC Actual (pg/mL) = SV (g/L) * 1000

QC Found (pg/mL) = (CONC - SR) * OSV / IV * 1000

% Recovery = CC FOUND / CC ACTUAL

05102196 CC ACTUAL 6.69E+01 pg/mL

AnlIvs~a tim# QC FOUND = 6.66E+01 pg/mL

0120 AM % SPIKE RECOVERY - 117.0%

5-102

Analyst: KNT Date: 07-May-96

Signature of Chemist: £3 -JLS Date: / 99 (I
SPIKE.WB1 REV 2.0 9 9ML

2223

1:\925009\OUT\UR8190.WB1

S96T001684

JL S

KNT

0 5/07/96
An9ly0is Dat

*

05/07/96 10:44:24



WORKBOOK PAGE: SAM9

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUIDISOLID

SAMPLE I
VOLUME OF SAMPLE (mL) (SS) 1.oo

8190 DILUTION FACTOR OF SAMPLE (DF) 11.00

'CPREPARATION FACTOR OF SAMPLE (PF) 10.00
U-C1 DIGEST FACTOR (Dg/L) 1,4R

4t d I LIFETIME IN MICROSECONDS 253.00
SOLID R2 VALUE 0.999T

t RANGE (HIGH OR LOW) HIGH
96004033 INSTRUMENT UNCERTAINTY (1U) 3.38E06

Aern ~ INSTRUMENT RESULT (IR) 1.06E-04

0 DETECTION LEVEL pg/g 2.17E+00

FUSION01 CONCENTRATION IN SOLUTION (g/L) 1.17E-02

.. lp#_____ RESULT (pg/g) 6.22E+03
S96T001585 RELATIVE % UNCERTAINTY 3.2

Ua1

Pr..r. ... ..

JL S

K NT.

05/07/96
AnatSIstl Date

05/02/08
AnlyttrTime.

Sampe Pon
S402

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU I IR * 100

Concentration in Solution (g/L) = IR * DF * PF

Analyst: KNT Date: 07-May-96

Signature of Chemist: JLS Date: S /9
OjAMPIFLEWB VVIrc V 2U 9250.MLL

22 0;23

I:\925009\OUT\URB190.WB1

SAMPLE

. E .

05/07/96 10:45:36



................................................r' ~

WORKBOOK PAGE: DUP10

Uranium by Phosphorescence: LA-925-009 (A-1)

DUP

LIQUIDISOLID

DUP

Wo WW (Jst VOLUME OF SAMPLE (mL) (SS) 1.00
8190 DILUTION FACTOR OF SAMPLE (DF) 11.00

T&I1Ode ~ PREPARATION FACTOR OF SAMPLE (PF) 10.00
U-01 DIGEST FACTOR (Dg/L) 1._19_

LIFETIME IN MICROSECONDS 255.00

SOLID R2 VALUE _ .9998

ietv4 Numbe RANGE (HIGH OR LOW) HIGH
96004033 INSTRUMENT UNCERTAINTY (IU) 3.46E-06

R.run2...t... INSTRUMENT RESULT (IR) 1.09E-04

0 DETECTION LEVEL g/g 2.24E+00

FUSION01 CONCENTRATION IN SOLUTION (g/L) 1.20E-02
S__ p_____RESULT (pg/g) 6.59E+03

S96TOO1585 RELATIVE % UNCERTAINTY 3.2

"Xod

M C B

JLS
Analst
.KNT

DoatetComplet,
05/07/90

AnaSysis Date
05/02/96

Analysts Time
I... .:2 AM. .....

Sample Pint

S-102

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU / IR * 100

Concentration in Solution (g/L) = IR * DF * PF

Analyst: KNT Date: 07-May-96

Signature of Chemist: JLS Date:5~/'/4G

SAMPLE.WB1 REV 2.0 L' 925009ML

1\925009\OUT\UR819O.WB1

2230

I

05/07/96 10:48:13



WKC rWM-DP-17Z, REV.
WORKBOOK PAGE: SPIKEll

Uranium b Phos horescence: LA-925-009 (A-1) LIQUIDISOLID
F SPIKE

SPK PIKE BOOK # 2206&

OLUME OF SAMPLE + SPIKE (mL) (SS) 1.00
8190 DILUTION FACTOR OF SAMPLE + SPIKE (DF) 1.00

* Cd PREPARATION FACTOR OF SAMPLE + SPIKE (PF) 10.00

AU-01 IGEST FACTOR OF SAMPLE (DOF)
*iLIFETIME IN MICROSECONDS 163.00

SOUD 2 VALUE 0.9986
B RANGE (HIGH OR LOW) HIGH

96004033 INSTRUMENT RESULT (IR) 1.64E-03

aRtftn CONCENTRATION IN SOLUTION (a/L) (CONC) 1.54E-02

0 SPIKE VALUE (g/L) (SV) 6.69E-02

.......... PINITIAL VOLUME OF SPIKE (mL) (IV) 0.10
FUSION01 ORIGINAL SAMPLE VOLUME BEFORE PREP (mL) (OSV) 1.00

.. mp__ .. _ber CONCENTRATION IN SOLN (g/L) FROM SAMPLE FORM (SRI .

Concentration = IR * DF * PF

QC Actual (pg/mL) = SV (g/L) * 1000

QC Found (pg/mL) = (CONC - SR) * OSV / IV * 1000

% Recovery = QC FOUND I QC ACTUAL

QC ACTUAL 6.69E+01 pg/mL

A_4yi Tm QC FOUND =4.74E+401 pig/mL
0t2 AM % SPIKE RECOVERY

2Analyst: KNT Date: 07-May-96

Signature of Chemist: ,la JLS Date: 5 I '3
SPIKE.WB1 REV 2.0 52&0019ML

I:\925009\OUT\UR81 90.WB1

S96T001686

JLS.

NT

H07 CrnpMt

I

05/07/96 10:49:57



06/04/96 10:31
A-0004-1

Analyst:

Method:

Worklist

S Type

1 STD

2 BLNK-P

3 SAMPLE

4

5

6

DUP

SPK

SAMPLE

7 DUP

WUOt Vtt?4DP./ 7. [1EV. 1

LABCORE Data Entry Template for Worklist# 9568

J Instrument: UOl _ Book# /4-

LA-925-009 Rev/Mod

Comment: S102. 0.1-10 sample prep.For spike use: 0.lml. new

Sample# R A Test Matrix Group# Project

@U-01 SOLID

REP @U-01 SOLID

S96T000874 0 F @U-01 SOLID 96000030 S102
Analytes Requested: U-02 , U-02E

S96T000874 0 F @U-01 SOLID

S96T000874 0 F @U-01 SOLID

S96T000875 0 F @U-01 SOLID 96000030 S102
Analytes Requested: U-02 U-02E

S96T000875 0 F @U-01 SOLID

Final page for worklist # 9568

Analyst Signature Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

Z233

Page: 1

c-A-

Analyst Signature Date



Page: 1

LABCORE Completed Worklist Report for Worklist# 9568

Analyst: rwk Instrument: U01 Book# 4565 

Method: LN-qg'OCtl Rev/Mod N- k

Worklist Comment: S102. 0.1-10 sample prep.For spike use: 0.1ml. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

6.39K-02

1

1

N A

.2.501+3

1

5ss+01

N/A_

N/A_
1. 2 LE+3

1

6.66N-02

3.27E.00

1. 643+0.

N/A

2.501+03

3.21E+00

2. 81+3

3.24E+00

6.96K.01

1.21E+03

1.243+0.0

1.231+3

1.20.D

104.225 % Rscovry

3.270 Ratio

ug/g
Ratio

1.640 ug/ .

% Inst Error

11. 67 RPD
3.240 Ratio

122.320 % Rn.osry

1.750 ug/g

% Inst Error

1.639 RPD

1.200 Ratio

Final page for worklist# 9568

Analyst ignature Date Analyst Signature

Units shown for QC (BLK/BKG) may not reflect the actual units.

worklistdata Version 0.2 IMay96
06/11/96 13:39

STD
STD
BLNK-PREP

BLNK-PREP

SAMPLE

SAMPLE

DUP

DUP

SPK

SAMPLE

SAMPLE

DUP

DUP

U-01-

CU-01

U-01

CU-01

.U-01

eU-01

-01.

eU-01

U- 01

*U-01

W-01

*U-01

CU-01

96TOO0874

S96T000874

s96To00874

S96TO0 074

596T000874

S96T000875

S9 6TCO875

S96TO00875

S96T000875

U-02

U-02E

U-02.

U-02E

U-02

U-023

U-02

U-02E

U-D2

U-02

U-02-

U-02

U-02

Date

z2.33

IV.

( eviewer Signatore' Date



URANIUM ANALYSIS

a'le ID 45E56
escription LMC5
e. Ratio 1.003

Laser Pulses 500
Lietime cOO +4 1.956 us
-* .9982

ntegrated 51844
mange: HIGH

Date/Time 06/10/96/21:55:16
Cal Y=4.72E+07X-1.27E+O2
Intensity 2714 (tr 39
Conc 6.6SE-05 + 2.18E-06 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT 6.66E-05 + 2.18E-06 ug/L

5ample ID PREP BLK Date/Time 06/11/06/00:01:45
ecr '-102 Cal Y=4.72E+07X-1.27E0u2

_eCr4 ption I-0
Ref. Ratio 1.032 Intensity 7 (t= 39 us)

7aser Pulses 500 Conc 2.69E-06 + 8.53E-08 ug/L

Lifetime + us Dilution Factor 1 mL/mD

ntegrated 0 L1 NAL RESULT 2.69E-06 + 8.535-06 ug/L

Range: HIGH

-, m p r'tK Date/I ime (jb/11/?b/Lt :02:
C "IptI~ Cal Y=3. 34-+XO

.ntenity -s
Conc + ug/L

ifeL i* m e Dilution Factor 1 mL/mL

ntegrated 0 FINAL RESULT

Range: LOW
am.:.ple <= Blank

mpe ID S96700 0874 Date/Time '/11/e/C2: 0:41
Description 5-102 Cal Y=4.724E+07X-1-27E2
, ef Ratio 1.049 Intensity 2141 39
Las.er Pulses 500 Conc 5.63E-05 + 1.81E-06 ug/L
ifetime 259 + .861 us Dilution Factor 1 mL/mL
R.9995

untegrated 37828 FINAL RESULT 5.63E-05 + 1,81E-6 /L
;'ange: HIGH

heiD E9tOa74 ,UP Late Time 06/11/96/02:24:00
on S Cal =4-.(2E+07X-1.2

P. tio 1.4t Intensity 2452 (t:: 39
-aser Pulses 500 Conc 6.18E-05 + 2.OOE-06 ug/L
Lifetime 278 + 1.396 us Dilution Fautor A m/,L

.9989
Integrated 44442
Range: HIGH

us)

u--)

FINAL RESULT 6.1E-05 + 2.00E-06 ug/L

~ 3 t

us)

h

/



URANIUM ANALYSIS

Sample ID S96T000874 SP.
Description S-102
Nef. Ratio 1.054
Laser Pulses 500
LiFetime 265 + .B2 us
R .9996
Integrated 539362
Range: HIGH

Date/Time 06/11/96/02:27:46
Cal Y=4.72E+07X-1.27E+02
Intensity 30153 (t= 39
Cone 7.52E-04 + 2.41E-05 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT 7.52E-04 + 2.41E-05 ug/L

bample ID 596T000875 Date/Time 06/11/96/02:31-0
Description 5-102 Cal Y=4.72E+( t-.2 t+02
Fef. Ratio 1.057 1 1-y 957 (tr 39 us)
Laser Pulses 500 Conc 2.68E-05 + 8.85E-07 ug/L
;i 1 mtime 272 + 1.793 us Dilution Factor 1 mL/ L

E 6 .9 911
Integrat -' -FINAL RESULT 2.68E-Of± S. 5E-07 ug/
iarr:. HIGH
----------------------------------------------------------------.- -------------

-n--ated 907-317
teg: O

' C L

3. 1SF. 07 max
Dilutin Factoi 1 AL/mL

7±NAL -RES' LT . oE-C + 3.1E-07 ug/L

SaCpe ID 596T000575 DUD Date/Time 06/11/96/02:36:04
cription 5-102 Cal Y=4.72E+07X-1.27E+02

Ratio 1.064 Intensity 921 - us)

aser Pulses 500 Conc 2.60E- O -. bEiE-07 ug/L
Lifetime 276 + 1.9w4 u Fit.'-i~actor 1 mL/mL

R.9979
Int grated I Cao FINAL RESJLT 2.60E-05 + 5.61E-07 ug/L

ange- GH
-------------------------------------------------------
mpie ID £96T000375 IUtF

-scriptiOnl 5-102

Ref. Ratio 1.096
lae ulses 50

iftime 274 + .2us
R .9997

Integrated 920406
:xafle: LOW

Date/Time 06/11/96/02:36:46
Cal Y=3.34E+U09X0
intensity 4L> z
cric 2.4SF-OS +±
Pizution Factor

E 7
.5E-07 ug/L
P2mK/mb

FINAL ?ES~urL 2. 4SE-OS + 2.3SE-C7T

us)

ug/L

2235

us)



WORKBOOK PAGE: STD1

Uranium by Phosphorescence: LA-926-009 (A-1) LIQUID/SOLID

STANDARD

STANDARD BOOK # 4656

9568 OLUME OF SAMPLE (mL) (SS) 1.00
DILUTION FACTOR OF SAMPLE (DF) 1.00

U-01 PREPARATION FACTOR OF SAMPLE (PF) 1.00

LIFETIME IN MICROSECONDS 303.00
LIQUID R2 VALUE 0.9982

RANGE (HIGH OR LOW) HIGH
96005733 INSTRUMENT UNCERTAINTY (IU) 2.18E-06

INSTRUMENT RESULT (IR) 6.66E-06
0 DETECTION LEVEL (pg/mL) 3.70E-06

NIA RESULT (pg/mL) 6.66E.02
VALUE OF STANDARD 6.39E-02

STANDARD %RECOVERY 104.23- RELATIVE % UNCERTAINTY 3.3
U01

RCJ

JLS

RWK

06/11196

06111/96

03:40 AM

S102

Result = DF * PF * IR * 1000

Detection Level = 3.70 E-08 * OF * PF * 1000

% Recovery = Result I Value of Standard * 100

Relative % Uncertainty = IU / IR * 100

Analyst: RWK Date: 11-Jun-96

ISi nature of Chemist: JLS Date: G

STANDARD.WB1 REV 2.0 62S0'09ML

22.33'

\925009\OUT\U9568.WB1

""N /

STD

06/11196 13:33:30



WORKBOOK PAGE: BLANK2

Uranium by Phosphorescence: LA-926-009 (A-I)

BLNKPREP I
LIQUIDISOLID

BLANK

.OLUME OF SAMPLE (M-) (SS) 1.00

9568 DILUTION FACTOR OF SAMPLE (DF) 1.00
PREPARATION FACTOR OF SAMPLE (PF) 100.00

U-01 DIGEST FACTOR {Dg/L) 2.2684
LIFETIME IN MICROSECONDS 0.00

SOLID R2 VALUE 0.0000
RANGE (HIGH OR LOW) LOW

96006733 INSTRUMENT UNCERTAINTY (IU) 0.00E+00
INSTRUMENT RESULT (IR) 0.00E+00

0 DETECTION LEVEL pglg 1.64E+00

N/A CONCENTRATION IN SOLUTION (gIL) 0.00E+00
RESULT (pg/g) < 1.64E+00

BLANK-PREP RELATIVE % UNCERTAINTY N/A

RIN

03:40 AM

6102

Result = Conc. In Solution (gIL) * 1000000 1 Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ OF

Relative % Uncertainty = IU I IR * 100

Concentration In Solution (g/L) = IR * DF * PF

knalyst: RWK Date: 11-Jun-96

Signature of Chemist: JLS Date: ( "4-
BLANK.WBI REV 2.0 925009ML

2237

1925009\OUT\U9568.WB1 06111/96 13:33:32



C"r- n1 r-- 1

WORKBOOK PAGE: SAM3
Uranium by Phosphorescence: LA-925-009 (A-1)

I SAMPLE

LIQUIDISOLID

SAMPLE
VOLUME OF SAMPLE (mL) (SS) 1.00

9668 DILUTION FACTOR OF SAMPLE (DF) 1.00
PREPARATION FACTOR OF SAMPLE (PF) 100.00

,U01 DIGEST FACTOR (Dg/L) X2064
LIFETIME IN MICROSECONDS 259.00

SOLID R2 VALUE 0.9996
RANGE (HIGH OR LOW) HIGH

96005733 NSTRUMENT UNCERTAINTY (IU) 1.81E.06
NSTRUMENT RESULT (IR) 5.63E-05

0 DETECTION LEVEL pgg 1.64E+00

FUSION01 ONCENTRATION IN SOLUTION (9lL) 5.63E-03
RESULT (pg/g) 2.50E+03

S96T000874 RELATIVE % UNCERTAINTY 3.2

0340A..

JLL

0102

Result = Conc. In Solution (gIL) * 1000000 1 DgL

Detection Level s 3.70 E-08 * OF * PF * 1000000 OF

Relative % Uncertainty = IU I IR * 100

Concentration in Solution (gIL) = IR * OF * PF

Analyst: RWK Date: 11-Jun-96

ISignature of Chemist: JLS Date: 1, / 9
SAMPLE.WB1 REV 2.0 92SO L

223S

I:\925009\OUT\U9568.WB :

I

06/11196 13:33:34



WORKBOOK PAGE: DUP4
Uranium by Phosphorescence: LA-926-009 (A-1) LIQUID/SOLID

DUP
OLUME OF SAMPLE (mL (SS) 1.00

9868 DILUTION FACTOR OF SAMPLE (DF) 1.00
PREPARATION FACTOR OF SAMPLE (PF) 100.00

U41 DIGEST FACTOR (Dg/L) 2.2016

LIFETIME IN MICROSECONDS 278.00

SOLID R2 VALUE 0.9989

RANGE (HIGH OR LOW) HIGH
96005733 INSTRUMENT UNCERTAINTY (IU) 2.00E-06

INSTRUMENT RESULT IR) 6.18E-05

0 DETECTION LEVEL pgig 1.68E+00

FUSION01 CONCENTRATION IN SOLUTION (WL) 6.18E-03
RESULT (pg/g) 2.81E+03

896T000874 RELATIVE % UNCERTAINTY 3.2

FlhI

RCJ

aE

Result = Conc. In Solution (g/L) * 1000000 1 Dg/L

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty = IU I IR * 100

Concentration In Solution (gIL) = IR * DF * PF

fAnalyst: RWK Date: 11-Jun-96

signature of Chemist Ak ts , , , i JLS Date: ., i t3a/
SAMPLE.WB1 REV 2.0 Q) 925009ML

2239

I:\925009\OL\U9568.WB1

DUP

13:33:3606/11/96



WNC-VC-WMd-DP17?, REV.

WORKBOOK PAGE: SPIKE5
Uranium by Phosphorescence: LA-926-009 (A-1) LIQUID/SOLID

SPIKE
SPK PIKE BOOK # 22BS

IOLUME OF SAMPLE + SPIKE (mL) (SS) 1.00
9568 DILUTION FACTOR OF SAMPLE + SPIKE (DF) 1.00

PREPARATION FACTOR OF SAMPLE + SPIKE (PF) 100.00
U-01 DIGEST FACTOR OF SAMPLE (DDF) 264

DLLIFETIME IN MICROSECONDS 265.00
SOLID R2 VALUE 0.9996

RANGE (HIGH OR LOW) HIGH
96005733 NSTRUMENT RESULT (IR) 7.62E-04

CONCENTRATION IN SOLUTION (g/L) (CONC) 7.52E-02
0 SPIKE VALUE (g/L) (SV) 5.69E-02

INITIAL VOLUME OF SPIKE (mL) (IV) 0.10
FUSION01 ORIGINAL SAMPLE VOLUME BEFORE PREP (mL) (OSV) 0.10

CONCENTRATION IN SOLN (g/L) FROM SAMPLE FORM (SR) 5.63E03
S96T000874

RCJ

JLS

RWK

06111196

Concentration = IR DF * PF

OC Actual (pglmL) = SV (giL) * 1000

CC Found (pglmL) = (CONC - SR) * OSVI IV * 1000

% Recovery = CC FOUND / CC ACTUAL

06/11/96 C ACTUAL =5.69E1pgm
QC FOUND =6.96E+01' PZm'L

03:40 AM % SPIKE RECOVERY 1

$102

Analyst: RWK Date: 11-Jun-96

ISignature of Chemist: ;- JLS Date: LU '
SPIKE.WBI REV 2.0 (-/ 925009ML

2240

06/11196 13:33:38

I

h:925009\OUT\U9568.WB1



WHC-2WM-DF-1, .EV.

WORKBOOK PAGE: SAM6

Uranium by Phosphorescence: LA-926-009 (A-1)

SAMPLE

LIQUIDISOLID

SAMPLE

OLUME OF SAMPLE (mL) (S) 1.00

9568 DILUTION FACTOR OF SAMPLE (OF) 1.00
PREPARATION FACTOR OF SAMPLE (PF) 100.00

U-01 DIGEST FACTOR (D1L) ;2.1136
LIFETIME IN MICROSECONDS 271.00

SOLID R2 VALUE 0.9996
RANGE (HIGH OR LOW) LOW

96006733 INSTRUMENT UNCERTAINTY (IU) 3.18E-07
INSTRUMENT RESULT (IR) 2.56E-05

0 DETECTION LEVEL pglp 1.76E+00

FUSION01 CONCENTRATION IN SOLUTION (gIL) 2.56E-03
RESULT (pgig) 1.21E+03.

S96T000875 RELATIVE % UNCERTAINTY 1.2

U01

RCJ

JLs;

06J11l96

06J11l96

03:40 AM

S102

Result = Conc. in Solution (g/L) * 1000000 I Dg/L

Detection Level = 3.70 E-08 * DF PF * 10000001 DF

Relative % Uncertainty = IU I lR 100

Concentration In Solution (g/L) = IR * DF * PF

Analyst: RWK Date: 11-Jun-96

Signature of Chemist: JLS Date: U//3 IL,
SAMPLE.WBI REV 2.0 t2925009ML

2241

1:\925009\OUT\U9568.WB1 13:33:4006111196



wN3:C-.-MDP-1 7tflV.

WORKBOOK PAGE: DUP7
Uranium by Phosphorescence: LA-926-009 (A-1)

ID UPI

LIQUIDISOLID

DUP
VLUME OF SAMPLE (mL) (SS) 1.00

9668 DILUTION FACTOR OF SAMPLE (OF) 1.M00

PREPARATION FACTOR OF SAMPLE (PF) 100.00
U01 DIGEST FACTOR (IL) 1.98

LIFETIME IN MICROSECONDS 274.00

SOLID R2VALUE 0.9"7
RANGE (HIGH OR LOW) LOW

96005733 NSTRUMENT UNCERTAINTY (IUI 2.95E07
NBTRUMENT RESULT fIRj 2.45E-05.

O DETECTION LEVEL pglg 1 .SGE+00

FUSIONONCENTRATION IN SOLUTION () 2.45E-03

RESULT flhTg) 1.23E+03

59600075 RELATIVE % UNCERTAINTY 1.20

- UDot

-E
JLS

-i
RWK

coninG

ceilinG

Gte AM

8102

Result = Conc. In Solution (g/L) * 1000000 1 Dg/L

Detection Level = 3.70 E-08 * DF PF * 10000001 DF

Relative % Uncertainty = ILU/ IR * 100

Concentration In Solution (g1L) = IR * DF * PF

Anayst: RWK Date: 11-Jun-96

Signature of Chemist: JLS Date: Ch,3A1-
SAMPLE.WB1 REV 2.0 U925009ML

2242

I:\925009\OUT\U9568.WB1 06/11/96 13:33:42



DP-17?, 1v

06/04/96 10:34
A-0004-1

Analyst:

Method:

Worklist

S Type

- 1 STD

. 2 BLNK-P

3 SAMPLE

4

.5

6

DUP

SPK

SAMPLE

7 DUP

LABCORE Data Entry Template for Worklist# 9571

J4, / Instrument: U01 Book# f'Sf

LA-925-009 Rev/Mod -

Comment: S102. 0.1-1Oml sample prep.For spike use: 0.1ml. new

Sample# R A Test Matrix Group# Project

@U-01 SOLID

REP @U--01 SOLID

596T001473 0 F @U-01 SOLID 96000094 S102
Analytes Requested: U-02 , U-02E

S96T001473 0 F @U-01 SOLID

S96T001473 0 F @U-01 SOLID

S96T001474 0 F @U-01 SOLID 96000094 S102
Analytes Requested: U-02 , U-02E

S96T001474 0 F @U-01 SOLID

An Lyt Signatue

Final page for worklist # 9571

Date Analyst Sinature Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
2243

Page: I

ff;



worklistdata Version 0.2 1May96
06/11/96 07:59

?\~.%..!

' - wZt.
Page: 1

LABCORE Completed Worklist Report for Worklist# 9571

Analyst: dgg Instrument: U01 Book# *5t35y

Method: -oo Rev/Mod \-z

Worklist Comment: S102. 0.1-10ml sample prep.For spike use: 0.1ml. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

1 STD
1 STD
2 SLNK-PREP

2 BLNK-PREP
4 DUP

4 DUP

5 SPK

6 SAMPLE

6 SAMPLE

7 OUP
7 DUP

S96T001473

S96T001473

S96TOO1473
S96T001474

S96T001474

S96T001474

S96T001474

@U-01
aU-1

U-01
@U-01
WU-01

@U-01
@U-C1
&U-01
@U- 01
@U-01
@U-01

U--02
U-02E
U-02
U-02E
U-02
U-02E
U-02
U-02
U-02E
U-02
U-02E

SOLID

SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID

SOL I D

6.39E-02
1

1
1

1 .28E+3

5.69E+01
N/A
N/A_

9.57E+2
1

6.37E -02
3. 12E+00
<1 .84E+0

N/A

2.03E+3
1.35E+00
5.18E+01

9.57E+02

1 .21EE+00

1 .00E+3

1.12E+00

99.687 % Recovery
3.120 Ratio

ug/g
Ratio

45.317 RPD

1.350 Ratio

91.037 % Recovery

1.740 ug/g

% Inst Error
4.394 RPD

1.120 Ratio

Final page for worklist# 9571

Analyst Signature Date Analyst Signature

kC Cewe' cgnk ature Date

&nb) LU.A~p \'Cta)t -

Units shown for QC (BLK/BKG) ma) not reflect the actual units.

2 24 4

Date



URANIUM ANALYSIS

Sample ID 45B56 Date/Time 06/07/96/10
Description LMCS STD. Cal Y=5.96E+07X+1.936
Ref. Ratio 1.056 intensity 3057 (t
Laser Pulses 500 Conc 6.37E-05 + 1.99E-
Lifetime 268 + 1.103 us Dilution Factor 1 mL/mr
R2 .9993
Integrated 58474 FINAL RESULT 6.37E-05 + 1.99E-0
Range: HIGH

Sample ID PREP BLK Date/Time 06/07/96/10
Description S 102 Cal Y=3.84E+09X0
Ref. Ratio 1.081 Intensity -427 (t
Laser Pulses 500 Cone + g/L
Lifetime + us Dilution Factor X mL
R2
Integrated 0 FINAL RESULT
Range: LOW
Sample <= Blank

:36:47

= 39
06 g/L
L

6 g/L

:41:40

= 39

/mL

Sample ID S96T0O1473'
Description S 102
Ref. Rat4o 1. 075
Laser Pulses 500
Lifetim: 2 + 2.077
R2 .9956
Integred t Ij

Rangu: LC"

Sampl ID '6Th 6 T
0

Q1 473-DP

Decition> S 102
Ref. tio 1.077
Laser Pulses 500

Liete 260 .91 us

Integrated 4900298

Range: HIGH

S am p le -- ---- --- --7-
Description 5 102
Ref. Ratio 1.0*1
Laser Pulses 500
Lifetime 260 + .919 us
R2 .9995
Integrated 900298
Range: LOW

",ate/Tine 06/0 o 10::
Usl Y=3..84E+09X
Intensity 45684 (t= 169 us)
Cone 2.SSE-05 +.91--17 z
z'iWutiC-f ?actc:r L

F:NAL RESULT 2.5SE-OS + 1- g

D at e/ T ime C ,'0/7 1- 10 0 J
Cal Y=3.84E-" .'7X

«a 1=3

FINAL RESULT 5.44E-04 .69E-05 g/L

Date/Time 06/07/9610::
Cal Y=. 410K'X2
Intensity 46399 (t 130
Conc 2.OSE-05 + 2.45E-07 g/L
Dilution Factor 1 mL/mL

us)

FINAL RESULT 2.00E-05 + 2.45E-07 g/L

2245

us)

us)



URANIUM ANALYSIS

Sample ID S96TOO
Description S 10
Ref. Ratio 1.093
Laser Pulses 500
Lifetime 297 + .5
R2 .9999
Integrated 931516
Range: LOW--
---------- FINAL

1474-DUP

4

Date/Time 06/07/96/10:59:23
Cal Y=3.84E+09X0

Is Intensity 46532 (t= 156

.Conc 2.14E-05 + 2.39E-07 g/L
Dilution Factor 1 mL/mL

RESULT 2.14E-05 + 2.39E-07 g/L

-224G

us)

I



I-.

L'.
........................-

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

STANDARD
STANDARD BOOK 0 46B56

9571 5OLUME OF SAMPLE (mL) (SS) 1.00
I IUTION 'FACTOR OF SAMPLE (OF) 1.00

U-01 PREPARATION FACTOR OF SAMPLE (PF) 1.00
LIFETIME IN MICROSECONDS 268.00

LIQUID R2 VALUE 0.9993
RANGE (HIGH OR LOW) HIGH

96005736 NSTRUMENT UNCERTAINTY flU) 1.91E-06
NSTRUMENT RESULT fIR) 6.37E-05

O ETECTION LEVEL (pglmL) 3.702-05

WA RESULT (pg/mL) 6.37E-02
VALUE OF STANDARD 6.39E-02

45856 %RECOVERY 99.69- RELATIVE % UNCERTAINTY 3.1
UOI

RCJ

JLS

DGG

06107196

06/07196

10:45 AM

3-102

Result - OF * PF * IR * 1000

Detection Level = 3.70 E-08 * OF * PF * 1000

% Recovery - Result I Value of Standard * 100

Relative % Uncertainty = IU I IR * 100

Analyst: DGG Date: 07-Jun-96

Signature of Chemist: JLS Date: f/td y
STANDARD.WB1 REV 2.0 L 925009ML

-, OA
2n 2. 4t

\925009XOUT\U9571.WB1

I

06107196 13:55:54



WORKBOOK PAGE: BLANK2

Uranium by Phosphorescence: LA-926-009 (A-1)

SINK-PIREP

WHC-SD-WM-DP-179 REV f
LIQUIDISOLID

BLANK
VOLUIME OF SAMPLE (mL) (S5) 1.00

9571 DILUTION FACTOR OF SAMPLE (DF) 1.00
PREPARATION FACTOR OF SAMPLE (PF) 100.00

U-01 DIGEST FACTOR (1gIL) -0158
LIFETIME IN MICROSECONDS 0.00

SOLID R2 VALUE 0.0000
RANGE (HIGH OR LOW) LOW

96005736 INSTRUMENT UNCERTAINTY (IU) 0.OOE+00
NSTRUMENT RESULT (IR) 0.00E+00

0 DETECTION LEVEL pglg 1.84E+00

NIA CONCENTRATION IN SOLUTION (g/L) 0.00E+00
RESULT (pgig) < 1.84E+00

BLANK-PREP RELATIVE % UNCERTAINTY N/A

DGG

06107)96

5-102

Result w Cone. In Solution (g/L) * 1000000 / DgIL

Detection Level = 3.70 E-08 * DF * PF * 1000000/ OF

Relative % Uncertainty = IU I IR 100

Concentration In Solution (g/L) = IR * DF * PF

Analyst: DGG Date: 07-Jun-96

Signature of Chemist: JLS Date: . It dI-.
BLANK.WB1 REV 2.0 925009ML

2248

I:\925009\OUT\U9571.WB1 06/07/96 13:55:56



WHC-SD-WM-DP-179, REV.
WORKBOOK PAGE: SAM3

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

SAMPLE
/OLUME OF SAMPLE (mL) (SS) 1.00

9571 DILUTION FACTOR OF SAMPLE (DF) 1.00
'REPARATION FACTOR OF SAMPLE (PF) 100.00

LIFETIME IN MICROSECONDS 205.00
SOLID R2 VALUE 0.9956

RANGE (HIGH OR LOW) LOW
96006736 INSTRUMENT UNCERTAINTY (IU) 6.91E-07[ INSTRUMENT RESULT (IR) 2.58E-05

0 DETECTION LEVEL pg/g 1.84E+00

FUSION01 ONCENTRATION IN SOLUTION (gIL) 2.68E-03
RESULT (pg) 1.28E+03

S96T001473 RELATIVE % UNCERTAINTY 2.7

06107196

06)07196

S-102

Result = Conc. In Solution (gI) * 1000000 1 Dg/L

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty = IU IR * 100

Concentration in Solution (g/L) = IR * DF * PF

Analyst: DGG Date: 07-Jun-96

USignature of Chemist: . JLS Date: - n 14u
SAMPLEW1 REV 2.0 U 925009ML

n -
Li t... ±..

1:925009\OUT\U9571.WB1

SAMPLE

13:55:5806/07/96



WHC-SD-WM-DP-179, REV.
WORKBOOK PAGE: DUP4
Uranium by Phosphorescence: LA-926-009 (A-1)

' DUP

LIQUID/SOLID

LE OF SAMPLE (mL) (SS) 1.00
9571 DILUTION FACTOR OF SAMPLE (DF) 1.00

PREPARATION FACTOR OF SAMPLE (PF) 100.00

IGEST FACTOR 2DgtL) 7.0788
LIFETMEIN MICROSECONDS 244.00

SOLID R2VALUE 0.9996
iANGE (HIGH OR LOW) LOW

96005735 INSTRUMENT UNCERTAINTY (IU) 6.70E-07
INSTRUMENT RESULT (IR) 4.22E-06

0 DOETECTION LEVEL pWg 1.78E+00

FUSION01 CONCENTRATION IN SOLUTION (g/L) 4.22E-03
=ESULT (pgag) 2.03E+03

596T001473 RELATIVE % UNCERTAINTY 1.4

UIM

JLS

DG

04)07196

06/07)96

5-102

Result = Conc. In Solution (gL) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ OF

Relative % Uncertainty = IU I IR 100

Concentration In Solution (g/L) = IR * OF * PF

Analyst: DGG Date: 07-Jun-96

ignature of Chemist: - JLS Date: lim Ci
SAMPLE.WB1 REV 2.0 C 925009ML

2250

1:\925009\OUT\U9571.WB1

DUP -1

06/07196 13:56:01



WHC-SD-WM-DP-179, REV. I

WORKBOOK PAGE: SPIKES
Uranium by Phosphorescence: LA-926-009 (A-1) LIQUIDISOLID

S96T001473

U01

RCJ

JLS

DGG

06107196

Concentration = IR DF * PF

CC Actual (pg/mL) = SV (g/L) * 1000

CC Found (pg/mL) - (CONC - SR) * OSV I IV * 1000

% Recovery = CC FOUND / QC ACTUAL

06/07196 JC ACTUAL 5.69E+01 pg/mL
QC FOUND =.18E+01 pg/mL

1045 AM % SPIKE RECOVERY = 91.1%

S-102

Analyst: DGG Date: 07-Jun-96
Signature of Chemist: JLS Date: t 0 / I ItA
SPIKE.WB1 REV 2.0 925009ML

2251

06/07/96 13:56:03\925009\OUJT\U9571.WB1

SPIKE
SPK SPIKE BOOK S 22BSS

VOLUME OF SAMPLE + SPIKE (mL) (SS) 1.00
9871 DILUTION FACTOR OF SAMPLE + SPIKE (DF) 1.00

PREPARATION FACTOR OF SAMPLE + SPIKE (PF) 100.00
U-01 DIGEST FACTOR OF SAMPLE (DDF) 2158

LIFETIME IN MICROSECONDS 245.00
SOLID R2 VALUE 0.9994

RANGE (HIGH OR LOW) HIGH
96006735 INSTRUMENT RESULT (IR) S.4E-04

ONCENTRATION IN SOLUTION (g/L) (CONC) 5.44E-02
O PIKE VALUE (gL) (SV) 5.69E-02

NITIAL VOLUME OF SPIKE (mL) (IV) 0.10
FUSION01 ORIGINAL SAMPLE VOLUME BEFORE PREP (mL) (OSV) 0.10

CONCENTRATION IN SOLN (g1L) FROM SAMPLE FORM (SR) 2.58E-03



WHC-SD-WM-DP-179, REV. /
WORKBOOK PAGE: SAM6

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

|SAMPLE 1
1OLUME OF SAMPLE (nL) (SS) 1.00

9571 DILUTION FACTOR OF SAMPLE (DF) 1.00
'REPARATION FACTOR OF SAMPLE (PF 100.00

U-01 GEST FACTOR L 2.1204
L CFETIME IN MICROSECONDS 280.00

SOLID R2 VALUE 0.9995
RANGE HIGH OR LOW LOW

96005735 INSTRUMENT UNCERTAINTY IU 2.45E-07
INSTRUMENT RESULT IR 2.03E-05

0 ETECTION LEVEL pgfg 1.74E+00

FUSION01 CONCENTRATION IN SOLUTION (/L) 2.03E-03
RESULT (pg) 9.57E+02

S96T001474 RELATIVE % UNCERTAINTY 1.2

MIN

RCJ

JLS

DG

06107196

06107196

10:45 AMd

6-102

Result = Conc. In Solution (gIL) * 1000000 1 DgI/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU I IR * 100

Concentration In Solution (g/L) = IR * DF * PF

A nalyst: DGG Date: 07-Jun-96

bignature of Chemist JLS Date: L, I i t-I
SAMPLE.WB1 REV 2.0 925009ML

22S2

I:\925009\OUT\U9571.WB1 13:56:0506/07/96



WHC-SD-WM-DP-179, REV. I

WORKBOOK PAGE: DUP7

Uranium by Phosphorescence: LA-926-009 (A-1) LIQUID/SOLID

DUP DUP
VOLUME OF SAMPLE (ml.) (SS) 1.00

9571 DILUTION FACTOR OF SAMPLE (DF) 1.00
PREPARATION FACTOR OF SAMPLE (PF) 100.00

U-01 DIGESTFACTOR (131L) 2.1332
LIFETIME IN MICROSECONDS 297.00

SOLID R2VALUE 0.9999
RANGE (HIGH OR LOW) LOW

96006735 INSTRUMENT UNCERTAINTY (IU) 2.39E.07
NSTRUMENT RESULT (IR) 2.14E-05

0 TECTION LEVEL pIg 1.739+00

FUSION01 CONCENTRATION IN SOLUTION (W/I) 2.14E-03
RESULT (pgg) 1.00E+03

S96T001474 RELATIVE % UNCERTAINTY 1.1

JLa

DOG

.06107196

01071"

10IO45 AM

S4102

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * OF * PF * 10000001 OF

Relative % Uncertainty = IU I IR * 100

Concentration in Solution (g/L) = IR O OF * PF

Analyst: DGG Date: 07-Jun-96

Signature of Chemist: JLS Date: tL(tiI'l. I
SAMPLE.WB1 REV 2.0 2925009ML

2253

1:925009\OUT\U9571.WB1 OW/07/96 13:56:08



WHC-SD-WM-DP-179, FEV.

06/11/96 07:58
A-0004-1

Page: 1

LABCORE Data Entry Template for Worklist# 9828

Analyst: -Instrument: U01 _Book# ';i -3 Sk

Method: LA-925-009 Rev/Mod

Worklist Comment: 1-10 sample prep / rerun / jls

S Type Sample# R A Test Matrix Group# Project

@U-01 SOLID

@U-01 SOLID2 BLNK-PREP

S96T001473 0 F @U-01
Analytes Requested: U-02

S96TO01473 0 F

S96T001473 0 F

@U-01

@U-01

SOLID
, U-02E

96000094 S102

SOLID

SOLID

AnalystSignature Date

Final page for worklist # 9828

Analyst Signature

61516
4t WitkzC, Ct1 " 5

Data Entry Comments:

S = Worklisi Slot Number, R = Replicate Number, A = Aliqiot Code.

2254

3 SAMPLE

4 DUP

5 SPK

. STD

Date

" , -,4 ,



worklistrad Version 0.0 04/18/96
06/14/96 09:59

WHC-SD-WM-DP-179, REV.
Page: 1

LABCORE Completed RadChem Report for Worklist#: 9828

Analyst: dgg Instrument: U01 Book# Ac5 6C3

Method: tgsa;-o Rev/Mod N- '

Worklist Comment: 1-10 sample prep / rerun / jis

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

STD

STD
BLNK-PREP

BLNK-PREP

SAMPLE

SAMPLE

DUP

DUP

SPE

S96T001473

B96T001473

596T001473

S96T001473
896T001473

eu-01

@U-01
me-01

@U-01
'U-01

OU-01

@U-01

eU-01

@U-01

U-02

U-02

U-02
U-02

U- 02

U-02

V-02

U-02

U-02

SOLID 6.39E-02 6.48X-02 101.408 % Recovery

" SOLID 1 3.13E+00 3.130 Ratio

SOLID 1 2.38E+0 2.380 ug/g
" SOLID 1 2.78E+00 2.780 Ratio

SOLID M/A 1.10+03 184.0e-003 ug/g
E SOLID N/A 4.14E+00 0.0.+000 % Inst Error

SOLID 1.10E+3 1.19E+3 7.860 RPD
E SOLID 1 4.29E+00 4.290 Ratio

SOLID 5.693+01 3.30E+01 57.996 % Recovery

Final page for worklist# 9828

Analys-Signature flate Analyst Signature

T$car..e&t~ Q-~ j-r-Ww~ OxtUyg~

&.dcttd csvi.-t3~ ccsuAn~-y~~ ~

~att u3 C0v~34o\ ". vwd~

OV~§nM GA&U~Y~ Lu wv, 5mcay~iLA~.)

~ i-u ~ Vca % O~QS sqLtb.~k.C.

Syitc ~&2C~. kL>t~x~

Units shown for QC (BLK/BKG) may not reflect the actual units.

2255

Date

I

liafi I kci I "I I"



WHO-SD-WM-DP-179, REV.

URANIUM ANALYSIS

Sample ID 45B56

Description LCS STD.

,Ref. Ratio 1.021
Laser Pulses 500
Lifetime 244 + 1.195 us

,12 .999

,Integrated
Range: HIGH

Date/Time 06/12/96/2 C-59:10
Cal Y=5.82E+07X-2 10E+0
Intensity 3000 (t= -
Conc 6.42E-05 + 2.03E-06 g/L
Dilution Factor 1 mL/mL

FINAL RESULT 6.48E-05 + 2.03E-06 n/L

Sample ID ELNK-FREP
Description 02

.9%

D a T - -

R2c V -
*75'E-C7 -;- 'tic,-~ L'.&~O..*O ;L

amp P 1 C C6TC147T
Fel r .- ti n -

ase Pulses CO - 0'X
Lifetime 70 + 2.145 us 7ntenitt ±1 7 9.

in g -+.at-E 1-7 g/L

7> Css-i -- ~- +

Sample S 7
DescriptIn -
Ref. Ratio %E
Laser Pulses 500
Lifetime 1S - 2.-673'1

.tegrated I53297

- - 344 (t-- 3

Lntenslz14

-ct54L/

Eampe I 59--7~43-.'-,riptJ , - -}
Re-f. ' atzc .(77
Laser Pul SES s-y
Lifetime 1%6 - 2.725 Ls
R2 .91 2
Integrated 752075
Range: HIGH

- -I'cm RESU

'a - R ---- Y--- - -I

ItEity 0998e
- 5.5-E04 + 2.0

Diltin Factcr i M

LT 5.57E-0
4 +

/E D

E+ -(t- / m.

2.->6E- 5 g/L

2256

us)

LIi I

1s)

I



WHC-SD-WM-DP-179, REV. I

WORKBOOK PAGE: STD1
Uranium by Phosphorescence: LA-925-009 (A-1)

S TD 1

LIQUID/SOLID

STANDARD
STANDARD BOOK # 458

9828 OLUME OF SAMPLE (mL) (SS) 1.O

DILUTION FACTOR OF SAMPLE (DF) 1.00
-01 PREPARATION FACTOR OF SAMPLE (PF) 1.00

LIFETIME IN MICROSECONDS 244.IQ

LIQUID R2 VALUE 0.990
RANGE (HIGH OR LOW) HGH

96006003 INSTRUMENT UNCERTAINTY (IU).. . 3E.6
«9 INSTRUMENT RESULT (IR) .4EM $

0 DETECTION LEVEL (pg/mL) 3.70E-05

N/A RESULT (pg/ml) 6.48E-02
VALUE OF STANDARD 6.39E-02

WL ..28 %RECOVERY 101.41
RELATIVE % UNCERTAINTY 3.1

Uo1

5102.

Result = DF * PF * IR * 1000

Detection Level = 3.70 E-08 * DF * PF * 1000

% Recovery = Result / Value of Standard * 100

Relative % Uncertainty = IU / IR * 100

Analyst: DGG Date: 13-Jun-96

Signature of Chemist: : 2 .. JLS Date: U I ' I\cA
STANDARD.WB1 REV 2.0 C-' 925009ML

2257
I\925009\OUT\UR9828.WB1

-- E H-- ----- ---- ----

06/13/96 10:29:55



WHC-SD-WM-DP-179, REV. I

WORKBOOK PAGE: BLANK2

Uranium b Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

BLNK-PREP I BLANK
VOLUME OF SAMPLE (mL) (SS) 1.00

2 DILUTION FACTOR OF SAMPLE (DF) 1.00
'REPARATION FACTOR OF SAMPLE (PF). 10.00

-01 DIGEST FACTOR (Dg/L) 256
.IFETIME IN MICROSECONDS 18.0*

SOLID R2 VALUE 0.936
RANGE (HIGH OR LOW) LOW

96006003 INSTRUMENT UNCERTAINTY (IU) .. . Eo

INSTRUMENT RESULT (IR) 49E-07
0 DETECTION LEVEL pg/g 1.84E-01

N/A CONCENTRATION IN SOLUTION (g/L) 4.79E-06
RESULT (pg/g) 2.38E+00

WL9828 RELATIVE % UNCERTAINTY 2.8

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

t0113/9$-

~S1O2

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU IR 100

Concentration in Solution (giL) = IR * DF * PF

Analyst: DGG Date: 13-Jun-96

Signature of Chemist: 3 JLS Date: , t'u9 1
BLANK.WB1 REV 2.0 C-"925009ML

I:\925009\OUT\UR9828.WB1

-JL

06/13/96t~

2258

06/13/96 10:32:40



WHC-SD-WM-DP-179, REV. I
WORKBOOK PAGE: SAM3

Uranium b Phosphorescence: LA-925-009 (A-1)

SAMPLE

LIQUID/SOLID

SAMPLE
VOLUME OF SAMPLE (mL) (SS) 1._ 0

9828 DILUTION FACTOR OF SAMPLE (DF) 100

PREPARATION FACTOR OF SAMPLE (PF) 10.00
U-1 DIGEST FACTOR (Dg/L) .0156

LIFETIME IN MICROSECONDS 170.04
SOLID R2 VALUE 0.9932

RANGE (HIGH OR LOW) HIGH
96006003 INSTRUMENT UNCERTAINTY (fU). .. 2OE-O8

INSTRUMENT RESULT (IR) 2.22E-04
1 DETECTION LEVEL pg/g 1.84E-01

FUSION01 CONCENTRATION IN SOLUTION (g/L) 2.22E-03
RESULT (pgig) 1.10E+03

S96T001473 RELATIVE % UNCERTAINTY 4.1

..1O ..4...4

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU / IR * 100

Concentration in Solution (g/L) = IR * DF * PF

Analyst: DGG Date: 13-Jun-96

Signature of Chemist: . r JLS Date: tLb, yt
SAMPLE.WB1 REV 2.0 ' 25009ML

2259

I:\925009\OUT\UR9828.WB1

,06113196-

01:40 AM'.

06/13/96 10:34:56



WHC-SD-WM-DP-179, REV. I

WORKBOOK PAGE: DUP4

Uranium b Phosphorescence: LA-925-009 (A-1)

DUP

LIQUID/SOLID

DUP
VOLUME OF SAMPLE (ml) (SS) 1,_ 0

9828 DILUTION FACTOR OF SAMPLE (DF) 1.00

PREPARATION FACTOR OF SAMPLE (PF) 10*
U-01 DIGEST FACTOR (Dg/L) 2.078t

LIFETIME IN MICROSECONDS t82.0O
SOLID R2 VALUE 0.9909

RANGE (HIGH OR LOW)HIGH

96006003 INSTRUMENT UNCERTAINTY (1U) 1.0SE 05
INSTRUMENT RESULT (IR) 2.47E-04

1 DETECTION LEVEL P9/9 1.78E-01

FUSION01 CONCENTRATION IN SOLUTION (/L) 2.47E-03
RESULT (pgIg) 1.19E+03

S96T001473 RELATIVE % UNCERTAINTY 4.3

010 
AM

s102'""

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU I IR * 100

Concentration in Solution (g/L) = IR * DF * PF

Analyst: DGG Date: 13-Jun-96

Signature of Chemist: JLS Date:

SAMPLE.WB1 REV 2.0 925009ML

2260

I \925009\OUT\UR9828.WB1

06/13/96

06/13/96 10:36:49



WHC-SD-WM-DP-179, REV.

WORKBOOK PAGE: SPIKE5

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUIDISOLID
I.1111M-1 =N I

I

SPIKE

Concentration = IR OF * PF

QC Actual (pg/mL) = SV (gIL) * 1000

CC Found (pg/mL) = (CONC - SR) * OSV / IV * 1000

% Recovery = CC FOUND / QC ACTUAL

QC ACTUAL 5.69E+01 pig/mL

QC FOUND - 3.SOE+01 pg/mL

% SPIKE RECOVERY - 68.0%

1:\925009\OUT\UR9828.WB1

SPIK IPIKE BOOK # 26

/OLUME OF SAMPLE + SPIKE (mL) (55) .

9828 ILUTION FACTOR OF SAMPLE + SPIKE (DF) ,01

REPARATION FACTOR OF SAMPLE + SPIKE (PF) 1J,0i

-01 I GEST FACTOR OF SAMPLE (DDF) . 1 8
JFETIME IN MICROSECONDS

SOLID VALUE .

JE (HIGH OR LOW) "HI.H

90006003 NSTRUMENT RESULT (IR) . .2E4

ONCENTRATION IN SOLUTION (g/Ll (CONC) 6.62E-03

PIKE VALUE (t/L) (SV) 6.69E-02

NITIAL VOLUME OF SPIKE (ML) (IV) 0.W
FUSIONCI ORIGINAL SAMPLE VOLUME BEFORE PREP (ml) (OSV) 1.lA

CONCENTRATION IN SOLN (q/L) FROM SAMPLE FORM (SR) 2.22E3_3

S9STO1472 I

Analyst: DGG Date: 13-Jun-96

Signature of Chemist: JLS Date: Q0 1 k 1,4

SPIKE.WB1 REV 2.0 3925009ML

2261

06/13/96 10:39:18



06/13/96 14:07
A-0004-1

WHC-S3-VM-DP-1 79, tEV. I

LABCORE Data Entry Template for Worklist# 9944

Analyst: _____ Instrument: U01 Book# 45035(

Method: LA-925-009 Rev/Mod A-/
Worklist Comment: 1-10 mL sample prep / rerun / jls

S Type Sample# R A Test Matrix Group# Project

*1 STD @U-01 SOLID

@U-01 SOLID2 BLNK-PREP

S96TOO0870 0 F @U-01
Analytes Requested: U-02

596TO00870 0 F @U-01

S96TO00870 0 F @U-01

S96TO00871 0 F @U-01
Analytes Requested: U-02

S96TO00871 0 F @U-01

SOLID
, U-02E

SOLID

SOLID

SOLID
, U-02E

SOLID

96000030 S102

96000030 S102

iD-e

Final page for worklist # 9944

alysf Signature

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

2262

Page: 1

3 SAMPLE

4 DUP

5 SPK

6 SAMPLE

7 DUP

DateAltalyst Signathie



worklistdasa Version 0.2 1May96
06/17/96 14:47

WN D-SgvJM-DP1 79 , REV. Page: I

LABCORE Completed Worklist Report for Worklist# 9944

Analyst: dgg Instrument: U01 Book# 4 B5

Method: aom % Rev/Mod N - \

Worklist Comment: 1-10 mL sample prep / rerun / jls

Seq Type Samnple# R A Test Matrix Actual Found DL or Yield Unit

STD

STD
BLNK-PREP

BLNK-PREP

SAMPLE

SAMPLE

DUP

DUP

SPK

SAMPLE

SAMPLE

DUP

DUP

S96T000870
S96T000870
S96TOO0870
S96T000870
S96T000870
S96T000871
S96T000871
S96T000871
S96T000871

BU-01

@U-01
@U-01
@j- 01
Wu-01
WU-01
WU-01
@U-01
WU-01
QU-01
&U-01
@U-01
@U-01

U-02 SOLID 6.39E-02 6.54E-02 102.347 % Recovery

U-02E SOLID 1 3.20E+00 3.200 Ratio

U-02 SOLID 1 1.05E+O 1.050 ug/g

U-02E SOLID 1 2.99E+00 2.990 Ratio

U-02 SOLID _N/A 2.40E+01 0.229 ug/g
U-02E SOLID _N/A 2.20E+00 % Inst Error

U-02 SOLID 2.40E+1 2.07E+1 14.765 RPD

U-02E SOLID 1 2.51E+00 2.510 Ratio

U-02 SOLID 5.69E+01 5.22E+01 91.740 % Recovery

U-02 SOLID N/A 2.23E+01 0.198 ug/g
U-02E SOLID N/A 2.03E+00 % Inst Error

U-02 SOLID 2.23E+1 1.99E+1 11.374 RPD

U-02E SOLID 1 1.96E+00 1.960 Ratio

Final page for worklist# 9944

Analyst Signature Date

jkeviewer Sign aure

Analyst Signature

Date I

Units shown for QC (BLK/BKG) may not reflect the actual anits.

2263

Date

I



WC-SDNIMDP- 7, REV.

URANIUM ANALYSIS

Sample ID BLNK-PREP
Description 9-102
Ref. Ratio .803
Laser Pulses 500
Lifetime 382 + 10.634

R2 9677

Date/Time 06/14/96/02:09:54
Cal Y=5.02E+09X+4.BSE-04
Intensity 918 (t= 39

- Conc 1. 70E-07 + 5.09E-09 ug/L
us Dilution Factor k mL/"L

Integrated 17w=-'INAL RE ULT .L
Range: L _ _ ---E L - -- -+-

Sample ID 396T000870 ---- ----

Description -1

Ref. Ratio .657
Laser Ho I
Lifetime 1 +

I r-, cR4
Intpgrated 2-G47

R671 ; L "-, I - ,24

Date/Time 06/14/96/02 :46:51

Cal Y=5.02E+C9t\4-

us Conc 3.8T-/Cd6+
Dilution Factor

- -9,

* . '

L~ AIS4'T

Sample ID Sq6TOI -7-DUP
Description -102
Ref. Ratio .847 C
Laser Pulses 5tj,
Lifetime 184 + 1,78 sci
R2 tgr7 1 -

ate/Time 05-/±4/, / : 655

ali Y=5.02E+9X+t4. 0-5

nten-sity j6u21 (t >9
ono c .6EE-Ct

4th S
ZZ~C3 K V V

4 '~Th,- ''L-~-Q~->,- - >'<}~,. C

e scrf-iptin c - 102 n 6 --
Ref. t I

Lifetime xu4 1 St -s Cur- k

- n 'Nic 1 m
Integr G 2. -
Range: H H &INL 2 ESLTe - , C

odmpl *D56007

Descriptwcn 8-102
Ret. Rca-io .367
Laser

R-' ie 9 161

Cal Y=N.-E+ x+.hL-(j
Intensti 17C 6C (t 3

us ConC -. E--6 +
j >T 2,0 1

S

- 044
Range: LoW FINAL PESUcT 4.18E--C6 - .4E-8 5/L

2264

us)

us)I

I



W$C-CD-WM-DP-17 9, FEV. I

URANIUM ANALYSIS

Sample ID 596TOO0871-DUP
Description S-102
Ref. Ratio .861 Date/Time 06/14/96/02:28:00

Laser Pulses 500 Cal Y=5.2E+09X+4.88E-04

Lifetime 205 + 1.737 us Intensity 16420 (

R7 . T69 Onc .8iE-0c + 7.46E-0 ug/L

Integrated 229053 Dilution Factor I mL/mi

Range L FINAL RESULT 3.SIE-0+.; - .-

2265

us)

1



WHCpwM-DPA79, EV.

WORKBOOK PAGE: STDI

Uranium by Phosphorescence: LA-925-009 (A-1)

STD

LIQUID/SOLID

STANDARD

k STANDARD BOOK # 45B56

9944 VOLUME OF SAMPLE (mL) (SS) 1.00

Tt9 Co V DILUTION FACTOR OF SAMPLE (DF) 1.00

2U-01 PREPARATION FACTOR OF SAMPLE (PF) 1.00

-x LIFETIME IN MICROSECONDS 259.00

LIQUID R2 VALUE 0.9981
hMberA RANGE (HIGH OR LOW) HIGH

96006124 INSTRUMENT UNCERTAINTY (IU) 2.09E-06

_________n INSTRUMENT RESULT (IR) 6.54E-05

0 DETECTION LEVEL (pgmL) 3.70E-05

NIA RESULT (pg/mL) 6.64E-02

aampie #. ALUE OF STANDARD 6.39E-02

STD %RECOVERY 102.35
inirumenttl Cod RELATIVE % UNCERTAINTY 3.2

UO1

Prlpared By
GJH

kChomfst

JLS
Analyst

DGG
Date Complete

06/17/96
Analysis Date

06/14/96
4*wiafislTimeq

03:00 AM

102plofont
S102

Result = DF * PF * IR * 1000

Detection Level = 3.70 E-08 * DF * PF * 1000

% Recovery = Result / Value of Standard * 100

Relative % Uncertainty = IU / IR * 100

Analyst: DGG Date: 17-Jun-96

ISignature of Chemist: JLS Date:

STANDARD.WB1 REV 2.0 925009ML

2266

06/17/96 05:27:461:\925009\OUT\U9944.WB1



WHC-CD-WM-DP-179, REV.
WORKBOOK PAGE: BLANK2

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

BLANK

VOLUME OF SAMPLE (mL) (SS) 1.00
9944 DILUTION FACTOR OF SAMPLE (OF) 1.00

C PREPARATION FACTOR OF SAMPLE (PF) 10.00

U-01 DIGEST FACTOR (Dg/L) 1.6166

LIFETIME IN MICROSECONDS 382.00

SOLID R2 VALUE 0.9677

6 RANGE (HIGH OR LOW) LOW

96006124 INSTRUMENT UNCERTAINTY (IU) 5.09E-09

INSTRUMENT RESULT (IR) 1.70E-07

0 DETECTION LEVEL pg/g 2.29E-01

N/A CONCENTRATION IN SOLUTION (gIL) 1.70E-06

RESULT (pg/g) 1.05E+00

BLNK RELATIVE % UNCERTAINTY 3.0

U01

GJH

JLS

DGG

0617/96

06/14196

03:00 AM

S102

Result = Conc. in Solution (gIL) * 1000000 1 Dg/L

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty = IU I IR ' 100

Concentration in Solution (g/L) = IR * DF * PF

nalyst: DGG Date: 17-Jun-96

-Signature of Chemist: JLS Date:

BLANK.WB1 REV 2.0 925009ML

2267

:\925009\OUT\U9944.WB1

BLNK-PREP

06/17/96 05:28:48



WHC-SD-WM-DP-179, REV. I
WORKBOOK PAGE: SAM3

Uranium by Phosphorescence: LA-926-009 (A-1)

I SAMPLE

LIQUID/SOLID

SAMPLE

* W 7Lst VOLUME OF SAMPLE (nL) (88) 1.00

9944 DILUTION FACTOR OF SAMPLE (DF) 1.00

T C PREPARATION FACTOR OF SAMPLE (PF) 10.00
U-01 DIGEST FACTOR (DgL) 1.6156

Matri >' LIFETIME IN MICROSECONDS 197.00

SOLID R2 VALUE 0.9960
RANGE (HIGH OR LOW) LOW

96006124 INSTRUMENT UNCERTAINTY (IU) 8.53E-08

INSTRUMENT RESULT IR) 3a87E-06

1 DETECTION LEVEL pgpg 2.29E-01

FUSION01 CONCENTRATION IN SOLUTION (g/L) 3.87E-06
R RESULT (pg/g) 1,41 L2.40E+01

S96T000870 RELATIVE % UNCERTAINTY 2 2.2

UO1

GJH

JLS

Anq yA

DGG

06/17/96

Ana Date
06114/96

03:00 AM

S102

Result = Conc. In Solution (g/L) * 1000000 1 DgL

Detection Level = 3.70 E-08 - OF * PF * 10000001 DF

Relative % Uncertainty = IU I IR * 100

Concentration in Solution (g/L) = IR * DF * PF

[nalyst: DGG Date: 17-Jun-96

[[Signature of Chemist: JLS Date:

SAMPLE.WBI REV 2.0 925009ML

2263

l:\925009\OUT\U9944.WB1 06/17/96 05:28:50



WHC-SD-WM-DP-179, REV. /

WORKBOOK PAGE DUP4

Uranium by Phosphorescence: LA-925-009 (A-1)
lkN 11n

LIQUID/SOLID

DUP i
d VOLUME OF SAMPLE (mL) (SS) 1.00

9944 DILUTION FACTOR OF SAMPLE (DF) 1.00

PREPARATION FACTOR OF SAMPLE (PF) 10.00

DIGEST FACTOR (Dg/L) 1.7784

TTKN~j77TLIFETIME IN MICROSECONDS 184.00

SOLID R2 VALUE 0.9961

~B~tcid RANGE (HIGH OR LOW) LOW

96006124 INSTRUMENT UNCERTAINTY (IU) 9.22E-08

________________ -! INSTRUMENT RESULT (IR) 3.68E-06
1 DETECTION LEVEL pg/g 2.08E-01

FUSION01 CONCENTRATION IN SOLUTION (g/L) 3.68E-06

_____j____RESULT (pgg) 2.07E+01

S96T000870 RELATIVE % UNCERTAINTY 2.5

U01

GJH

.c$.mwt
JLS

DGG

06/en71
06/17196

06/14/96

Anaytit Tims

03:00 AM

S102

Result = Conc. in Solution (g/L) * 1000000 1 DgIL

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty = IU / IR * 100

Concentration in Solution (g/L) = IR * OF * PF

Analyst: DGG Date: 17-Jun-96

iSignature of Chemist: JLS Date:

SAMPLE.WB1 REV 2.0 925009ML

2269

I:\925009\OUT\U9944.WB1 06/17/96 05:28:52



WHO-C D-WM-DP-179, REV.
WORKBOOK PAGE: SPIKES

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUIDISOLID
1: 7,74107 77 71 SPIKE

SPK SPIKE BOOK# 22B58

VOLUME OF SAMPLE + SPIKE (mL) (SS) 1.00

9944 DILUTION FACTOR OF SAMPLE + SPIKE (DF) 1.00

Tttttod 7 PREPARATION FACTOR OF SAMPLE + SPIKE (PF) 10.00

(U-01 DIGEST FACTOR OF SAMPLE (DDF) 1.6156
LIFETIME IN MICROSECONDS 204.00

SOLID R2 VALUE 0.9980

,,tthNumb&r RANGE (HIGH OR LOW) HIGH
96008124 INSTRUMENT RESULT fIR) &26E-04

Rerik CONCENTRATION IN SOLUTION (gL) (CONC) 5.26E-03

I SPIKE VALUE (g/L) (SV) 5.69E-02
___ p__-Prp INITIAL VOLUME OF SPIKE (mL) (IV) 0.10

FUSION01 ORIGINAL SAMPLE VOLUME BEFORE PREP (mL) (OSV) 1.00
bupNumbhr CONCENTRATION IN SOLN (gL) FROM SAMPLE FORM (SR) 3.87E-05

Concentration = IR DF * PF

QC Actual (pg/mL) = SV (g/L) * 1000

CC Found (pglmL) = (CONC - SR) - OSV I IV * 1000

% Recovery = CC FOUND I CC ACTUAL

6114196C ACTUAL 5.69E+01 g/mL

Any imeC FOUND 5.22E+01 pg/mL

03:00 AM % SPIKE RECOVERY 91.8%

S102

Analyst: DGG Date: 17-Jun-96

Signature of Chemist: JLS Date:

SPIKE.WB1 REV 2.0 925009ML

2270

06/17/96 05:28:54

S96T000870

u01

GJH

JLS

DGG

a t96pIM.
06/17/9f

~AnyInkDt.

I:\925009\01UT\U9944.WB1



WHC-SD-WM-DP-l 79 , REV.

WORKBOOK PAGE SAM6

Uranium by Phosphorescence: LA-925-009 (A-1)

WSv PLE

LIQUID/SOLID

SAMPLE
WorkLis VOLUME OF SAMPLE (mnL) (SS) 1.00

9944 DILUTION FACTOR OF SAMPLE (DF) 1.00
Tat Cod,> PREPARATION FACTOR OF SAMPLE (PF) 10.00

U-01 DIGEST FACTOR (Dg/L) 1.8708

Matrx*& , LIFETIME IN MICROSECONDS 196.00
SOLID R2 VALUE 0.9968

br RANGE (HIGH OR LOW) LOW
96006124 INSTRUMENT UNCERTAINTY VU) 8.49E-08

INSTRUMENT RESULT (R) 4.1E-06

I DETECTION LEVEL pglg 1.98E-01

FUSION01 CONCENTRATION IN SOLUTION (g/L) 4.18E-05
RESULT (pg/g) 2.23E+01

S96T000871 RELATIVE % UNCERTAINTY 2.0
InstumnttCsd

U01

GJH
AChnmtst

JLS

DGG
Diltcompleow )

06117t96
Analysis Date

06/14/96
Analysis Tim.

03:00 AM

S102

Result = Conc. in Solution (g/L) * 1000000 / DgL

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU I IR * 100

Concentration In Solution (g/L) = IR * OF * PF

[nalyst: DGG Date:. 17-Jun-96

iSignature of Chemist: JLS Date:

SAMPLE.WB1 REV 2.0 925009ML

2271

I \925009\OUTiU9944.WB 0 05:28:5600/17/96



WHC-SD-WMDP-179 , REV. I
WORKBOOK PAGE DUP7

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

DUP

4 r - It VOLUME OF SAMPLE (ml) (SS) 1.00
9944 DILUTION FACTOR OF SAMPLE (DF) 1.00

PREPARATION FACTOR OF SAMPLE (PF) 10.00

U-01 DIGEST FACTOR (DgL) 1.9160
Mtx - LIFETIME IN MICROSECONDS 206.00

SOLID R2 VALUE 0.9969

Sateumber RANGE (HIGH OR LOW) LOW

96006124 INSTRUMENT UNCERTAINTY (IU) 7.46E-08

R INSTRUMENT RESULT IR) 3.81E-06
1 DETECTION LEVEL pglg 1.93E-01

Sampl reit,
FUSION01 CONCENTRATION IN SOLUTION (g/L) 3.81E-05

RESULT (pgg) 1.99E+01

S96T000871 RELATIVE % UNCERTAINTY 2.0

Instrumwnt C*de-

U01

GJH

JLS

DGG

06117/96
)AraMyIskDkW

06114196
AnulysIs Tim.

03:00 AM

S102

Result = Conc. In Solution (g1L) * 1000000 / DgL

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty = IU / IR * 100

Concentration In Solution (g/L) = IR * DF * PF

Analyst: DGG Date: 17-Jun-96

Signature of Chemist: JLS Date:

SAMPLE.WB1 REV 2.0 925009ML

zZ7Z

I:\925009\OUT\U9944.WB1 06/17/96 05:28:58



06/13/96 14:08 WHC-SD-WM-DP-179, REV. P

A-0004-1
LABCORE Data Entry Template for Worklist# 9945

Analyst: Instrument: UOl Book# S >

Method: LA-925-009 Rev/Mod

Worklist Comment: 1-10 mL sample prep / rerun / jls

S Type Sample# R A Test Matrix Group# Project

1 STD @U-01 SOLID

2 BLNK-PREP @U-01 SOLID

3 SAMPLE S96TOO1468 0 F @U-01 SOLID 96000094 S102
Analytes Requested: U-02 , U-02E

4 DUP S96TOO1468 0 F @U-01 SOLID

S SPK S96TOO1468 0 F @U-01 SOLID

Analystignature

Final page for worklist # 9945

De 'Analyst Signature 4)ate/

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

2273



worklistrad Version 0.0 04/18/96
06/25/96 14:29

Page: 1
WHC-SD-WM-DP-179, REV.

LABCORE Completed RadChem Report for Worklist#: 9945

Analyst: crj Instrument: U01 Book#

Method: Rev/Mod

Worklist Comment: 1-10 mL sample prep / rerun / jls

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

4.83E-02
1 .34E+00
9.98e- 1

3.03E+00
1 .47E+01
1.64E+00
1 .39E+1

94.706
1.340
0.998
3.030

21 3 .0e-002
0. Oe+000

5.594

% Recovery

Ratio

u9/9
Ratio

ug/g

% Inst Error

RPD

E SOLID 1 1.44E+00 1.440 Ratio

SOLID 5.69E+01 1.01E+02 177.504 % Recovery

Final page for worklist# 9945

Analyst Signature Date Analyst Signature

vyjew e gn e i -C/N

C v lz- O~%flOAJt&

Units shown fir QC (BLK/BKG) may not reflect the actual units.

2274

STD
SID

BLNK-PREP

RLNK-PREP

SAMPLE

SAMPLE

DUP

DUP

SPK

U-01
&U-01

@U-01

u-01
@U-01
U-01

@UJ-01
@U-01
u-01

S96T0O1468
S96T001468
S96T001468
S96T001468
S96T001468

SOLID
SOLID

SOLID

SOLID
SOLID
SOLID
SOLID

U-02
U-02E
U-02
U-02E
U-02
U-02E
U-02
U-02
U-02

5.10E-02

N /
1.47E+1

Date

I



WHC-SD-WM-DP-179, REV.
URANIUM ANALYSIS

Sample ID PREP BLANK
Description BLANK
Ref. Ratio .999
Laser Pulses 500
Lifetime 186 + 2.5S7 us
R2 .9917 -
Integrated 9137 F
Range: LOW

Sample ID S96T001468
Description SANPLR
Ref. Ratio .74
laser ulrse 7 Lifetime 2- .77u
-2 .9976 -I
integrated 153 I

Range: LOW

Sample D SET 0014CO

Descrip t ion PK 0
Ref. at ic 1
Laser 5ul0e 0

L-..t

11 fetimv 2 9 -.Su
nn .5S3

Inrtegad 22F

Ran e :L OW - ---- -- --

A 0-.9E .n ;6 1 0 0 ... ------ --- -

Date/Time 06/24/96/15:05:24
Cal Y=4.47E+09X+4.88E-04
Intensity 617 (t= 3?
Canc 1.91E-07 + 5.79E-09 g/L
Dilution Factor 1 mL/mL

:NAL RESULT 1.913-07 + 5.7-09 g/L

Date/Time f5/4/25/5: :1
Cal Yi .- v*- A 1 & c-----
nten sy 0 (t

.on 2,5Q-07 - 4.170 1 &

Dilution Factor 1 mL/"

-q- -- - - -- - -- -

AL RESULT 2.5E-07 + .17 -09 g/L

ateTime C/4TS/!:2T:

nisnaizy 1022(1 .. -

7:"c~ ~ ~ ~ 2.SH0 , .7-2

Dilution Fct or1mL

A--

AL RESULT 275'07T c' 39-

Date/Time ( 0  /1b/' :

C~al x-6 3qtw (Y~wv* 0
intensi ty 4690

Coc92E05429EC

+ 2.97-06 g/L

- TO

.2275

I

us)

N-I 0

us)



WORKBOOK PAGE: STD1 WHC-SD-WM-DP-179, PIEV. I

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUIDISOLID

STANDARD
DARD BOOK # 56956

9945 OLUME OF SAMPLE (mL) (SS) 1.00
DILUTION FACTOR OF SAMPLE (DF) 1.00

U-01 PREPARATION FACTOR OF SAMPLE (PF) 1.00
LIFETIME IN MICROSECONDS 205.00

LIQUID R2 VALUE 0.9997
RANGE (HIGH OR LOW) LOW

98006123 INSTRUMENT UNCERTAINTY (IU) 8.46E.07
INSTRUMENT RESULT (IR) 4.3E45

0 DETECTION LEVEL (pg/mL) 3.70E-05

N/A RESULT (pg/mL) 4.83E-02
VALUE OF STANDARD 5.10E-02

WL9945 %RECOVERY 94.71
RELATIVE % UNCERTAINTY 1.3

Urn

JLS

03:5 PM

S4102:-

Result = DF * PF * IR * 1000

Detection Level = 3.70 E-08 * DF * PF * 1000

% Recovery = Result / Value of Standard * 100

Relative % Uncertainty = IU I IR * 100

Analyst: CRJ Date: 25-Jun-96

Signature of Chemist: iN,.. c. JLS Date: u.4/5It
STANDARD.WB1 REV 2.0 C 925009&

2276

06/25/96 13:30:20

STD

: \925009\OUT\9945.WB1



WHC-SD-WM-DP-179, REV. I
WORKBOOK PAGE: BLANK2

Uranium by Phosphorescence: LA-925-009 (A-1)

BLNK-PREP

LIQUID/SOLID

.. BANK i
$ Wk LstS VOLUME OF SAMPLE (mL) (SS) 1.00

9945 DILUTION FACTOR OF SAMPLE (DF) 1.00
TWstCod. PREPARATION FACTOR OF SAMPLE (PF) 10.00

y U-01 DIGEST FACTOR (DgIL) 1.9144
Matr___LIFETIME IN MICROSECONDS 186.00
SOLID R2 VALUE 0.9917

E aAtchNurnber 'RANGE (HIGH OR LOW) LOW
96006123 INSTRUMENT UNCERTAINTY (IU) 5.79E-09

Rerun INSTRUMENT RESULT (IR) 1.91E-0
0 DETECTION LEVEL pg/g 1.93E-01

'Sample Prep

N/A CONCENTRATION IN SOLUTION (g/L) 1.91E-06
'Saiple # RESULT (pg/g) 9.98E-01

WL9945 RELATIVE % UNCERTAINTY 3.0
I' 'Instrument Code

U01
Ptepared By

MCB

Chemist

JLS
Analyst

CRJ
Date Conilte

06/25/96
Analysis Date

06/24/96

Analysis Time

03:15 PM

Sample Point
S-102

Result = Conc. in Solution (g/L) * 1000000 1 Dg/L

Detection Level = 3.70 E-08 DF * PF * 1000000/ DF

Relative % Uncertainty = IU IR * 100

Concentration in Solution (g/L) = IR * DF * PF

Analyst: CRJ Date 25-Jun-96

Signature of Chemist: 2 . JLS Date

BLANK.WB1 REV 2.0 92509ML

2277

06/25/96 14 2550:\925009\OUT\9945.WB1



WORKBOOK PAGE: SAM3

Uranium by Phosphorescence: LA-925-009 (A-1)

SAMPLE

WHC-CD-WM-DP-179, REV.
LIQUID/SOLID

SAMPLE
ICLUME OF SAMPE (ml)(S) 1.00

9945 DILUTION FACTOR OF SAMPLE (DF) 11.00
PREPARATION FACTOR OF SAMPLE (PF) 10.00

U-01 DIGEST FACTOR (Dg/L) 1.9144
LIFETIME IN MICROSECONDS 232.00

SOLID R2 VALUE 0.9976
RANGE (HIGH OR LOW) LOW

96006123 INSTRUMENT UNCERTAINTY (IU) 4.17E-09
INSTRUMENT RESULT (IR) 2.55E-07

I DETECTION LEVEL pglg 2.13E+00

FUSION01 CONCENTRATION IN SOLUTION (g/L) 2.81E-05
RESULT (pg/g) 1.47E+01

S96T01468 RELATIVE % UNCERTAINTY 1.6

U0I

MCS

JLS

CRJ

06125196

03:15 PM

S-102

Result = Conc. In Solution (g/L) 1000000 / DglL

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty = IU I IR * 100

Concentration In Solution (g/L) = IR * DF * PF

Analyst: CRJ Date: 25-Jun-96

Signature of Chemist: . Date:

SAMPLE.WBI REV 2.0 C25009ML \

2278

06/25/96 10:19:38

/

h:925009\OUT\9945.WB1



WHC-SD-WM-DP-179, REV.\
WORKBOOK PAGE: 0UP4

Uranium by Phosphorescence: LA-925-009 (A-I) LIQUIDISOLID

DUP
VOLUME OF SAMPLE (mL) (55) 1.00

9945 DILUTION FACTOR OF SAMPLE (DF) 11.00
PREPARATION FACTOR OF SAMPLE (PF) 10.00

U-01 DIGEST FACTOR (Dg/L) 2.1812
3 LIFETIME IN MICROSECONDS 278.00

SOLID R2VALUE 0.9980
RANGE (HIGH OR LOW) LOW

96006123 INSTRUMENT UNCERTAINTY (JU) 3.97E-09

INSTRUMENT RESULT (IR) 2.76E-07

I DETECTION LEVEL pglg 1.87E+00

FUSION01 CONCENTRATION IN SOLUTION (g/L) 3.04E-05
RESULT (pglg) 1.39E+01

S96T001468 RELATIVE % UNCERTAINTY 1.4

U01

MCB

JLs

CRJ

06125196

06124196

03:15 PM

8-102

Result = Conc. In Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 DF * PF * 1000000/ DF

Relative % Uncertainty = IU IR* 100

Concentration in Solution (g/L) = IR * DF * PF

Analyst: CRJ Date: 25-Jun-96

SIgnature of Chemist: JLS Date: $S C>

SAMPLE.WB1 REV 2.0 925009ML

22 79

06/26/96 10:19:39

DUP

1:\925009\OUT\9945.WB1



WHC-SD-WM-DP-179, REV. I
WORKBOOK PAGE: SPIKE5

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

Concentration = IR DF * PF

QC Actual (pg/mL) = SV (g/L) * 1000

QC Found (pg/mL) = (CONC - SR) * OSV / IV * 1000

% Recovery = QC FOUND / QC ACTUAL

06/24/96 QC ACTUAL 5.69E+01 pglmL

IMMIE W~a C FOUND =1.01 E+02 pg/mL
03:15 PM % SPIKE RECOVERY 177.4%

S-102

nalyst: CRJ Date: 25-Jun-96

Signature of Chemist: JLS Date: U /,g sj(
SPIKE.WB1 REV 2.0 U' 92§09ML

2289i f

I:\925009\OUT\9945.WB1

S96T001468

U01

MCs

JLS

CRJ

06/25/96
-708=21130Mt

SPIKE
SPK SPIKE BOOK# 22B86

VOLUME OF SAMPLE + SPIKE (mL) (LS) 1.00
9945 DILUTION FACTOR OF SAMPLE + SPIKE (DF) 11.00

PREPARATION FACTOR OF SAMPLE + SPIKE (PF) 10.00
U-01 DIGEST FACTOR OF SAMPLE (DDF) 1.9144

LIFETIME IN MICROSECONDS 229.00
SOLID R2 VALUE 0.9993

RANGE (HIGH OR LOW) HIGH
96006123 INSTRUMENT RESULT (IR) 9.20E-05

CONCENTRATION IN SOLUTION (g/L) (CONC) 1.01E-02
PIKE VALUE (gL) (SV) 5.69E-02

INITIAL VOLUME OF SPIKE (mL) (IV) 0.10
FUSIONOI ORIGINAL SAMPLE VOLUME BEFORE PREP (mL) (OSV) 1.00

li0MR1110 CONCENTRATION IN SOLN (g/L) FROM SAMPLE FORM (SR) 2.81E-05

06/25/'96 10:19:41



06/20/96 18:57
A-0004-1

WHC-SD-WM-DP-179, REV. I
LABCORE Data Entry Template for Worklist# 10102

Analyst: A/i Instrument: U01 Book# L/f47;5

Method: LA-925-009 Rev/Mod 4 -

Worklist Comment: 1-10 sample prep / 0.1 ml spike / rerun 2 / jis

S Type Sample# R A Test Matrix Group# Project

1 STD

2 BLNK-PRE

3 SAMPLE

4 DUP

5 SPK

6 SAMPLE

7 DUP

8 SPK

@U-01 SOLID

@U-01 SOLIDP

S96T000879 0 F @U-01
Analytes Requested: U-02

S96T000879 0 F @U-01

S96T000879 0 F @U-01

S96T000880 0 F @U-01
Analytes Requested: U-02

S96T000880 0 F @U-01

S96T000880 0 F @U-01

SOLID

, U-02E
96000030 S102

SOLID

SOLID

SOLID

, U-02E
96000030 S102

SOLID

SOLID

Analyst Signature Date

Final page for worklist # 10102

Analy Signature

Data Entry Comments:

S = Work/it Slot Number, R = Replicate Number, A = Aliquot Code.

2281

Page: 1

Date



worklistdata Version 0.2 1May96
06/22/96 22:21 WHC-SD-WM-DP-179, REV. I Page: I

LABCORE Completed Worklist Report for Worklist# 10102

Analyst: rwk Instrument: UO1 Book# 5

Method: LA-.0O03C\ Rev/Mod Ak-\

Worklist Comment: 1-10 sample prep / 0.1 ml spike / rerun 2 / jis

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

STD

STD
BLNK- PREP

BLNI-PREP

SAMPLE
SAMPLE
DUP

DUP

SPK

SAMPLE
SAMPLE

DUP

DUP

SPK

S96T00 0879

S96TO00879

296TOOD879

S96Ta00879

S96TOO0879

S96T000880

S96TOOQ680

S96TO0880

S96T O-0880

S96TOO880

.U-01

eu-01

Ou-01

eU-01

eU-01

eU-01

CU-01

@U-01

eU-01

eU-01

CU-01

eU-01

eU-01

U-02 SOLID 6.39E-02 5.921-02 92.645 % Racov.ry
U-02E SOLID 1 9.753+00 9.750 Ratio

U-02 SOLID 1 2.273+0 2.270 ug/g

U-023 SOLID 1 2.25E+00 2.250 Ratio

U-02 SOLID N/A 3.5D102 0.193 ug/g

U-021 SOLID N/A 9.88E+00 % Inat Irror

U-02 SOLID 3.503+2 3.012+2 15.054 RPD

U-02E SOLID 1 9.78E+00 9.780 Ratio

U-02 SOLID 5.691+01 5.68E+01 99.824 % R..ovry
U-02 SOLID N/ 1.47E+03 0.178 ug/g

U-02E SOLID NA 9.742+00 % Inst Error

U-02 SOLID 1.473+3 1.46E+3 0.683 RPD

U-023 SOLID 1 9.76E+00 9.760 Ratio

U-02 SOLID 5.693+01 6.22E+01 109.315 % R.cov.ry

Final page for worklist# 10102

Date

% 1ewer Signture

Analyst Signature

Date

Units shown for QC (BLK/BKG) may not reflect the actual units.

Analyst Signature Date

252



WHC-SD-WM-DP-179, REV.
URANIUM ANALYSIS

Description STD CaK T-!G+07XT+2 .8a5
Ref. Ratio 1.07'' int: nit 2260 (V 0 U7
LaIMr MIMS,: 500 Coal 052 -os + 57YE 0
Li-fet:ime 197 + .502 usDIUO Asuti A c.

Antecgrtatd AGO 7W RESULT 5,2 3 M56 1 !
WangEg HIGH

+-cr pon p1 Z,

nan

R~~j, Conr 5.7V 6 0/

;,[Yr pu'ne 41 r

Lifetime 81i u055n Pau

R a g e I G H .' .... ... ..... ...L L ...~ (. .. ... ... ...
.... I ... .. ... .. .. ....... . 22LT53

sapl. lpS9TOOS9 P-Date/Tim e 9 2

Des.ription RX
Ref, Ra:i -.6 nwst

LaserPulse 5Q,)Conc 6,35E-04 w 6.2E05 GAL

Liftim 17 0,67 Dilution Factor 1 mL lmi.

R2~~ -O - 6-3*5* -0 ..20E-----



a

CC

Czc-



WHC-SD-WM-DP-179, REV. I
WORKBOOK PAGE: STD1

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

STANDARD

Na1kfJit STANDARD BOOK # 45B56

10102 VOLUME OF SAMPLE (mL) (SS) 1.00

if101 od DILUTION FACTOR OF SAMPLE (DF) 1.00

(U-01 PREPARATION FACTOR OF SAMPLE (PF) 1.00
LIFETIME IN MICROSECONDS 199.00

LIQUID R2 VALUE 0.9996
RANGE (HIGH OR LOW) HIGH

96006319 INSTRUMENT UNCERTAINTY (IU) 5.77E-06

7 NSTRUMENT RESULT (IR) 5.92E-05
0 DETECTION LEVEL (pglmL) 3.70E-05

N/A RESULT (pg/mL) 5.92E-02

ALUEOF STANDARD 6.39E-02

STD %RECOVERY 92.64
C RELATIVE % UNCERTAINTY 9.7

U01

GJ H

JLS

RWK

06/22/96

AnalIPUDate
06/21/96

AnayS02ime
02.24 AM

S102

Result = DF * PF * IR * 1000

Detection Level = 3.70 E-08 * DF * PF * 1000

% Recovery = Result / Value of Standard * 100

Relative % Uncertainty = IU / IR * 100

[nalyst: RWK Date: 22-Jun-96

Signature of Chemist: 4  W JLS Date: 9\c /e h

STANDARD.WB1 REV 2.0 925009ML

2285

1:\925009\OUT\U1 01 02.WB1 06122/96 09:18:41



WHC-SD-WM-DP-179, REV. I
WORKBOOK PAGE: BLANK2

Uranium by Phosphorescence: LA-926-009 (A-1) LIQUID/SOLID

BLANK

VOLUME OF SAMPLE (mL) (SS) 1.00
10102 DILUTION FACTOR OF SAMPLE (DF) 1.00

PREPARATION FACTOR OF SAMPLE (PF) 10.00

U-01 DIGEST FACTOR (DgJL) 1.9196

LIFETIME IN MICROSECONDS 240.00

SOLID R2VALUE 0.9938
'"ANGE (HIGH OR LOW) LOW

96006319 INSTRUMENT UNCERTAINTY (1U) 9.83E-09
INSTRUMENT RESULT (IR) 4.36E-07

0 DETECTION LEVEL pg/g 1.93E-01

N/A CONCENTRATION IN SOLUTION (g/L) 4.36E-06

RESULT (pg/g) 2.27E+00

BLNK-PREP RELATIVE % UNCERTAINTY 2.3

U01

GJ H

JLS

RWK

061221 96

06/21196

A

02:24 AM

S102

Result = Conc. in Solution (g/L) * 1000000 1 DgIL

Detection Level = 3.70 E-08 * OF * PF * 10000001 DF

Relative % Uncertainty = IU / IR * 100

Concentration In Solution (g/L) = IR * OF * PF

[nalyst: RWK Date: 22-Jun-96

Signature of Chemist: JLS Date: t l,
BLANK.WB1 REV 2.0 0d5009ML

2286

I:\925009\OUT\U101 02.WB1

1LNK-PREP

06122/96 09:20:08



WORKBOOK PAGE: SAM3

Uranium by Phosphorescence: LA-925-009 (A-1)

[". SMPL= SAMPLE

VOLUME OF SAMPLE (mL) (SS) 1.00

10102 DILUTION FACTOR OF SAMPLE (DF) 1.00
00 PREPARATION FACTOR OF SAMPLE (PF) 10.00

U-01 DIGEST FACTOR (DgL) 1.9196

LIFETIME IN MICROSECONDS 178.00

SOLID R2 VALUE 0.9973

RANGE (HIGH OR LOW) HIGH

96006319 INSTRUMENT UNCERTAINTY (U) 6.63E-06
INSTRUMENT RESULT (IR) 6.71E-05

3 DETECTION LEVEL pglg 1.93E-01

FUSION01 CONCENTRATION IN SOLUTION (91L) 6.71E-04

RESULT (pglg) 3.50E+02

S96T000879 RELATIVE % UNCERTAINTY 9.9

U01

GJH
R

JLs

RWyK

06122I96

06/21196

02:24 AM

S102

Result = Conc. in Solution (g/L) * 1000000 1 Dg/L

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty = IU I IR * 100

Concentration in Solution (g/L) = IR * DF * PF

Analyst: RWK Date: 22-Jun-96

iSignature of Chemist JLS Date: k., /Cp ,

SAMPLE.WB1 REV 2.0 9k0 9ML

2287

1A925009\OU'TU10102.WB1

WHC-SD-WM-DP.1 79, REV. I
LIQUID/SOLID

06/22/96 09:20:10



WHC-SD-WM-DP-179, REV I
WORKBOOK PAGE: DUP4

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

DUP

VOLUME OF SAMPLE (mL) (SS) 1.00
10102 DILUTION FACTOR OF SAMPLE (DF) 1.00

PREPARATION FACTOR OF SAMPLE (PF) 10.00

U-01 DIGEST FACTOR (Dg/L) 1.9544
LIFETIME IN MICROSECONDS 181.00

SOLID R2 VALUE 0.9991

RANGE (HIGH OR LOW) HIGH
96006319 INSTRUMENT UNCERTAINTY S.U) 5.76E-06

INSTRUMENT RESULT (IR) 5.89E-05
3 DETECTION LEVEL pglg 1.89E-01

FUSIOND1 CONCENTRATION IN SOLUTION (g/L) 5.89E-04

<Amp ep RESULT (pg/g) 3.01E+02

S96T000879 RELATIVE % UNCERTAINTY 9.8

U01

GJH

JILS

RWK

06/22196

06121196

02:24 AM

S102

Result = Conc. in Solution (glL) * 1000000 I Dg/L

Detection Level = 3.70 E-08 * OF * PF * 1000000/ DF

Relative % Uncertainty = IU / IR * 100

Concentration In Solution (g1L) = IR * DF * PF

Analyst: RWK Date: 22-Jun-96

Signature of Chemist: . C JLS Date: 1.c b (ctI
SAMPLE.WBI REV 2.0 t92609ML

228S

1:\925009\OUTU101 02.WB1 06122/96 09:20:12



WHC-SD-WM-DP-179, REV. I
WORKBOOK PAGE: SPIKE5

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUIDISOLID
I < 6 .. y .pt SPIKE

SPK SPIKE BOOK# 22B56

VOLUME OF SAMPLE + SPIKE (mL) (5s) 1.00

10102 DILUTION FACTOR OF SAMPLE + SPIKE (DF) 1.00

PREPARATION FACTOR OF SAMPLE + SPIKE (PF) 10.00

U-01 DIGEST FACTOR OF SAMPLE (DDF) 1.9196

LIFETIME IN MICROSECONDS 175.00

SOLID R2VALUE 0.9994

RANGE (HIGH OR LOW) HIGH

96006319 INSTRUMENT RESULT (IR) 6.3E-04
CONCENTRATION IN SOLUTION (gIL) (CONC) 6.35E-03

3 SPIKE VALUE (g/L) (SV) 5.69E-02

INITIAL VOLUME OF SPIKE (mL) (IV) 0.10

FUSIONOI ORIGINAL SAMPLE VOLUME BEFORE PREP (mL) (OSV) 1.00

eMpl W 1 CONCENTRATION IN SOLN (g/L) FROM SAMPLE FORM (SR) 6.71E-04

Concentration = IR * DF * PF

QC Actual (ig/mL) = SV (gL) * 1000

QC Found (pg/mL) = (CONC - SR) * OSV / IV * 1000

% Recovery = CC FOUND I OC ACTUAL

06/21/96 C ACTUAL =.69E+01 pg/mL

Analsis Tie IQC FOUND =5.68E+01 pg/mL

02:24 AM % SPIKE RECOVERY 99.8%

S102

Analyst: RWK Date: 22-Jun-96

Is nature of Chemist: .JLS Date: t 2 ,

SPIKE.WBl REV 2.0 925009ML

2289

I:\925009\OUT\U10102.WB1

S96TO00879

U0,

GJ H

JLS

RWK

06122196
A K"

06122/96 09:20:14



WORKBOOK PAGE: SAM6

Uranium by Phosphorescence: LA-926-009 (A-1)

I SAMPLE

LIQUID/SOLID

r SAMPLE

VOLUME OF SAMPLE (ml) (SS) 1.00
10102 DILUTION FACTOR OF SAMPLE (DF) 1.00

i PREPARATION FACTOR OF SAMPLE (PF) 10.00

U-01 DIGEST FACTOR (DgL) 2.0828

LIFETIME IN MICROSECONDS 200.00

SOLID R2 VALUE 0.9997

RANGE (HIGH OR LOW) HIGH

96006319 INSTRUMENT UNCERTAINTY (IU) 2.98E-05

INSTRUMENT RESULT Rj 3.06E-04

3 DETECTION LEVEL pglg 1.78E-01

FUSION01 CONCENTRATION IN SOLUTION (g/L) 3.06E-03

RESULT (pgg} 1.47E+03

S96TOOOSBO RELATIVE % UNCERTAINTY 9.7

U01
p 4W

GJH

JLS

RWK

06122196

06121196
. 77An ii; TWm7

02:24 AM

S102

WHO-SD-WM-DP-179, REV.

Result = Conc. In Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * OF * PF * 1000000/ DF

Relative % Uncertainty = IU I IR * 100

Concentration in Solution (g/L) = IR * OF * PF

Analyst: RWK Date: 22-Jun-96

Signature of Chemist: JLS Date: 1 -

SAMPLE.WBI REV 2.0 C 925009ML

2290

:\925009\OUT\U10102.WB1

I

06/22/96 09:20:16



WORKBOOK PAGE: DUP7

Uranium by Phosphorescence: LA-926-009 (A-1)

WHC-SD-WM-DP-179, REV. I
LIQUID/SOLID

DUP

V.OLUME OF SAMPLE (mL) (SS) 1.00
10102 DILUTION FACTOR OF SAMPLE (DF) 1.00

PREPARATION FACTOR OF SAMPLE (PF) 10.00

SU-01 DIGEST FACTOR (Dg/L) 1.9780

LIFETIME IN MICROSECONDS 197.00

SOLID R2 VALUE 0.9996
RANGE (HIGH OR LOW) HIGH

96006319 INSTRUMENT UNCERTAINTY (IU) 2.82E-05

t !, INSTRUMENT RESULT IR 2.89E-04

3 DETECTION LEVEL pg/g 1.87E-01

FUSION01 CONCENTRATION IN SOLUTION (g/L) 2.89E-03
RESULT (pg/g) 1.46E+03

S96T000880 RELATIVE % UNCERTAINTY 9.8

U01

GJH

JLS

RWK

06/22/96

06121196

Aayis TIftW

02:24 AM

S102

Result = Conc. in Solution (gIL) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000 DF

Relative % Uncertainty = IU I IR * 100

Concentration In Solution (g/L) - IR * DF * PF

nalyst: RWK Date: 22-Jun-96

ISignature of Chemist: .. JLS Date: L s4A
SAMPLE.WB1 REV 2.0 L.425009ML

1:\925009\OUT\U10102.WBI 06/22/96 09:20:19



HC-SD-WM-DP-179, REV. IW
WORKBOOK PAGE: SPIKE8

Uranium by Phosphorescence: LA-926-009 (A-1) LIQUID/SOLID
SPIKE I

Concentration = IR * DF * PF

QC Actual (pglmL) = SV (g/L) * 1000

QC Found (pg/mL) = (CONC - SR) * OSV / IV * 1000

% Recovery = QC FOUND I CC ACTUAL

06/21/96 QC ACTUAL 6.69E+01 pg/mL

QC FOUND 6.22E+O1 pg/mL

02:24 AM % SPIKE RECOVERY = 109.3%

S102

[nalyst: RWK Date: 22-Jun-96

signature of Chemist: JLS Date: _ h \.,

SPIKE.WB1 REV 2.0 925009ML

-29 2

t:\925009\OUT\U10102.WB1

596T000880

U01

GJH

JLs

RWK

0612296
AAalvait. u

SPK SPIKE BOOK# 22B55

M~reit VOLUME OF SAMPLE + SPIKE (mL) (SS) 1.00

10102 DILUTION FACTOR OF SAMPLE + SPIKE (DF) 1.00

144 [llja PREPARATION FACTOR OF SAMPLE + SPIKE (P)10.00

dU-01 DIGEST FACTOR OF SAMPLE (DDF) 2.0828

LIFETIME IN MICROSECONDS 226.00

SOLID R2 VALUE 0.9997

49Am r RANGE (HIGH OR LOW) HIGH

96006319 INSTRUMENT RESULT (IR) 9.28E-04

'- - F ONCENTRATION IN SOLUTION (g/L) (CONC) 9.28E-03

3 SPIKE VALUE (g/L) (SV) 5.69E-02

INITIAL VOLUME OF SPIKE (mL) (IV) 0.10
FUSION01 ORIGINAL SAMPLE VOLUME BEFORE PREP (mL) (OSV) 1.00

- OpWumr CONCENTRATION IN SOLN (g/l) FROM SAMPLE FORM (SR) 3.06E-03

06122/96 09:20:21



WHC-SD-WM-DP-1 79 , REV I

THE F
RERUN.
DATA
HAVE

OLLOWING ANALYSES
THEY ARE INCLUDED

PACKAGE
NOT BEEN REPORTED

WERE
IN THE

IN THE
FINAL SUMMARY REPORTS.

2293

BUT THE RESULTS



03/22/96 13:31
A-0004-1

WHC-SD-WM-DPA 79 , REV.
Page: 1

LABCORE Data Entry Template for Worklist# 6892

Analyst: Q Instrument: U01 L 10 Book#b _Sri_

Method: LA-925 009 ev/Mod

Worklist Comment: 1-10ml Sample Prep.For spike use: 0.1ml spike. new

S Type Sample# R A Test Matrix Group# Project

2 STD @U-01

@U-012 BLNK-PREP

SOLID

SOLID

S96T000879 0 F @U-01
Analytes Requested: U-02

S96T000879 0 F @U-01

S96T000879 0 F @U-01

S96T000880 0 F @U-01
Analytes Requested: U-02

S96T000880 0 F @U-01

S96T000880 0 F @U-01

SOLID

, U-02E
96000030 S102

SOLID

SOLID

SOLID

, U-02E

SOLID

SOLID

96000030 S102

Analyst Sig ature Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
229 4

3 SAMPLE

4 DUP

5 SPK

6 SAMPLE

7 DUP

8 SPK

Final page for worklist # 6892

'A' L' /7A/ f , -- Ylf A
'A-nlFy- ig;; Z D ti7

';t



WHC-SD-WM-DP-179, REV I
worklistdata Version 0.0 05/16/95
04/09/96 15:16

LABCORE Completed Worklist Report for Worklist# 6892

Analyst: crj Instrument: U01 Book# 4 B G5 o

Method: LN iS- QCPl Rev/Mod A - t

Worklist Comment: 1-10ml Sample Prep.For spike use: 0. 1ml spike. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

1 STD 0 OU-01 U-02 SOLID

1 STD 0 OU-01 U-02E SOLID

2 BLNK-PRZP 0 @U-01 U-02 SOLID

2 BLNE-PREP 0 OU-01 U-021 SOLID

3 SAMPLE S96T000879 0 F @U-01 U-02 SOLID

3 SAMPLE S96T000879 0 F @U-01 U-02E SOLID

4 DUP S96T000879 0 F WU-01 U-02 SOLID

4 DUP S96T000879 0 F @U-01 U-02E SOLID

5 SPX 896T000879 0 r @0-01 0-02 SOLID

6 SAMPLE S96T000880 0 F @U-01 U-02 SOLID

6 SAMPLE S96T000880 0 F -4U-01 U-02E SOLID

7 DUP S96T000880 0 P eU-01 U-02 SOLID

7 DPP S96T000880 0 F 0U-01 U-02- SOLID

8 SPX S96T000880 0 F @U-01 U-02 SOLID

6.39E-02
1

1

1

N/A

W/A

3.00E+2

1

5.693+01

N/A

N/A

8.31E+2

1

5.69E+01

6.63R-02

3.17E+00

5.373+1

1.22E+00

3.00E+02

4.361+00

3.39E+2

4.981+00

3.582+01

8.311+02

5.043+00

7.48E+2

5.353+00

2.03E+01

103.760 % Recovery
3.170 % Inmt Error

53.700 ug/g

1.220 % Inat Error

0.193 ug/g

0.000 % Inst Error
12.210 RPD

4.980 Inst Error

62.920 R kecovery

0.178 ug/g

0.000 % Inst Error

10.510 RPD

5.350 % Inst Error

35.680 % Recovery

Final page for worklist# 6892

Analyst Signature Date Analyst signature

wer Signature Date

-' &tc~sdc

5NCt~~ N27qC1 x~6
S~ -A~dJ QCCc \\nA

JWAwLfl.

Units shown for QC (BLK/BKG) may not reflect the actual units.

Page: 1

Date



WHC-SDjWI-DPl 79, REV.

Sample ID S96T000879 Date/Time 04/05/96/14:02:54
Description SPK Cal Y=8.55E+07X-4.08E+02
Ref. Ratio 1.043 Intensity 32963 (t= 39 us
Laser Pulses 500 Cone 4.16E-04 + 1.80E-05 gL
Lifetime 181 + 2.59 us Dilution Factor 1 mL/mL
R2 .9913
Integrated 377053 FINAL RESULT 4.16E-04 + 1.80E-O5 g/L
Range: HIGH

Sample ID S96T000880 Date/Time 04/05/96/14:05:23
Description SAM Cal Y=8.55E+07X-4.O8E+02
Ref. Ratio 1.053 Intensity 14035 (tz 39 us)
Laser Pulses 500 Cone 1.73E-04 + 8.72E-06 g/L
Lifetime 169 + 2.964 us Dilution Factor 1 mL/mL
R2 .9869
Integrated 144633 FINAL RESULT 1.73E-04 + 8.72E-06 g/L
Range: HIGH

---------------------------------------------------------------------------------
Sample I 967000830 Date/Time 04/05/96/14:06:54
Description DUP Cal Yz8.55E+07X-4.08E+02
aef. Ratio 1.021 Tlntensity 12c (L= -9 us)
Laser Pulses 500 Conc 1.48E-04 + 7.92E-06 g/L
Lifetime 166 + 8.189 us Dilution Factor 1 mL/mL
R2 .9845
integrated 121859 FINAL RESULT 1.48E-04 + 7.92E-06 g/L
Range: HIGH

--------------------------------------------------------------------------------
Sample ID S96T000880 Date/Time 04/05/96/14:08:03
Description SPK Cal Y=8.55E+07X-4.O8E+02
Ref. Ratio 1.016 Intensity 34096 (t= 39 us)
Laser Pulses 500 Conc 3.76E-04 + 2.13E-05 g/L
Lifetime 165 + 3.397 us Dilution Factor 1 mL/mL
F2 .9821
-Integrated 315839 FINAL RESULT 3.76E-04 + 2.13E-05 g/L
Range: HIGH

2296



-WHC-SD-WM-DP-179, REVI

Sample ID 45B56
Description STD
A&L. Ratio 1.042

Laser Pule I o 0

Date/Time 04/05/96/13:50:50
Cal Y=8.55E+07X-4.08E+02
Intensity 4325 (t= 39

Con R'1_ 63 -p +9 1 (E-CiP a/L.

xrfetime 256 + .846 us Dilution Factor 1 mL/mL

ntegrated 77759 FINAL RESULT 6.63E-05 + 2.10E-06 g/L
range: HIGH

Sample ID WL6892 Date/Time 04/05/96/13:57:14
Lescription BLK Cal Y=8.55E+07X-4.08E02
Ref. Ratio 1.049 Intrenity-E57 (t= 39 us)
Laser Pulses 500 Con 1.39E-05 + 4.67E-07 g/L
Lifetime 227 + 1.618us Dilution Factor 1 mL/mL
R2 .9978
ntegat 23

R ange: HIGH

Sample ID WL6892
Description BLK
nbf. Ratio 1.021
Laser Pulses 500
Lifetime 224 + .666 us
R2 .9996
Integrated 804930
Range: LOW

,ample ID S961000879
uescription SAM
rxf. Ratio 1.047
Laser Pulses 500
Lifetime 172 + 2.365 us
ix .9919
Integrated 45620'

-oange: HIGH

ampleZ I S96TO00879

e. L atO 1.041
-zer Z-ulLes 500

i 1e 171 + 2.974 us
2 .9871
Integrated 53395
Range: HIGH

FINAL RESULT 1.39E-05 + 4.67E-07 g/L

Date/Time 04/05/96/13: 57:56
Cal Y=6.04E+09X0
Intensity 49471 (t= 39
Conc 1.03E-05 + 1.26E-07 g/L
Dilution Factor 1 mL/mL

us)

FINAL RESULT 1.03E-05 + 1.26E-07 g/L

Date/Time 04/05/96/14:00:03
Cal Y=8.55E+07X-4.08E+02
Intensity 4089 (t= 39
Conc 5.76E-05 + 2.51E-06 g/L
Dilution Factor 1 mL/mL

us)

FINAL RESULT 5.76E-05 + 2.51E-06 g/L

Dte T im 40 /1::2
Cal Y=. 5SE+07X-4 . 0E+02
Intensity 5021 (ti 39
Cone & C3E-05 + 3.30E-06 g/L
Dilution Factor 1 mL/mL

FINAL RESULT 6.63E-05 + 3.30E-06 g/L

'S.)

2297

u S



WHC-SD-WM-DP-179, REV. I

WORKBOOK PAGE: STD1

Uranium by Phosphorescence: LA-925-009 (A-1)

STD

LIQUIDISOLID

STANDARD I
W STANDARD BOOK # 45B56

6892 VOLUME OF SAMPLE (mL) (SS) 1.00
TYcDILUTION FACTOR OF SAMPLE (DF) 1.00

U-01 PREPARATION FACTOR OF SAMPLE (PF) 1.00
LIFETIME IN MICROSECONDS 256.00

LIQUID R2 VALUE 0.9905

N- RANGE (HIGH OR LOW) HIGH
96002597 INSTRUMENT UNCERTAINTY (IU) 2.10E-0

R&tn T INSTRUMENT RESULT (IR) 6.63E-05
0 DETECTION LEVEL (pg/mL) 3.70E-05

N/A RESULT (pg/mL) 6.63E-02
AMI p" VALUE OF STANDARD 6.39E-02

WL6892 %RECOVERY 103.76
ZC RELATIVE % UNCERTAINTY 3.2

U01

S-102

Result = DF * PF * IR * 1000

Detection Level = 3.70 E-08 * DF * PF * 1000

% Recovery = Result I Value of Standard * 100

Relative % Uncertainty = IU / IR * 100

Analyst: CRJ Date: 09-Apr-96

Signature of Chemist: JLS Date:

STANDARD.WB1 REV 2.0 925009ML

,-)I t v

2298
1:\925009\OUT\UR6892.WB1

MCB

JLS.

.CRJ

04/09/96

04105/96

01:45 PM

04/09/96 12:54:59



WHC-SD-WM-DP-179, REV.

WORKBOOK PAGE: BLANK2

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

BLANK

Room" VOLUME OF SAMPLE (mL) (SS) 1.00
6892 DILUTION FACTOR OF SAMPLE (DF) 1.00

low PREPARATION FACTOR OF SAMPLE (PF) 10.00
BU-01 DIGEST FACTOR (DgL) ....c.9.9.

fflIMd LIFETIME IN MICROSECONDS 224.00
SOLID R2VALUE 0.9996

______NWEI RANGE (HIGH OR LOW) LOW
96002597 INSTRUMENT UNCERTAINTY fIU) 1.26E-07

1,' U INSTRUMENT RESULT (IR) 1.03E-05
0 DETECTION LEVEL pglg 1.93E-01

NIA CONCENTRATION IN SOLUTION (g/L) 1.03E-04

StmpWe # RESULT (pg/g) 5.37E+01
WL6892 RELATIVE % UNCERTAINTY 1.2

.. ..... t C od 

Result = Conc. in Solution (gIL) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty = IU I IR * 100

Concentration in Solution (g/L) = IR * DF * PF

Analyst: CRJ Date: 09-Apr-96

Signature of Chemist: JLS Date:

BLANK.WB1 REV 2.0 925009ML

2299

I:\925009\OUT\UR6892.WB1

BLNK-PREP

.uot

MCB

04/09/96
AnaelysIs Date

.04105/986-

.0mp46 Pon
4'10

I

04/09/96 12:56:30



WHC-SD-WM-DP-172, REV.
WORKBOOK PAGE: SAM3

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

SAMPLE 1

~Wc~W $E VOLUME OF SAMPLE (mL) (SS) 1.00
6892 DILUTION FACTOR OF SAMPLE (DF) 1.00

%CdPREPARATION FACTOR OF SAMPLE (PF) 10.00
U-01 DIGEST FACTOR (Dg/L) 1.l1IR

LIFETIME IN MICROSECONDS 172.00

SOLID R2 VALUE 0.9919

At RANGE (HIGH OR LOW) HIGH
96002597 INSTRUMENT UNCERTAINTY (U) 2.B1E-06

INSTRUMENT RESULT (IR). 5.6E-05

0 DETECTION LEVEL pg/g 1.93E-01

FUSION01 CONCENTRATION IN SOLUTION (g/L) 5.76E-04
p RESULT (pg/g) 3.OOE+02

S96T000879 RELATIVE % UNCERTAINTY 4.4

i01

PrepafedttStw>Result =Conc. in Solution (gIL) * 10000001/ DgIL
MCB.

JLS

CR4J

04/09/9S.

... ..... Ot S

01:45PM

S-102

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU I IR * 100

Concentration in Solution (g/L) IR * DF * PF

Analyst: CRJ Date: 09-Apr-96

Signature of Chemist: JLS Date:

SAMPLE.WB1 REV 2.0 925009ML

20300

1:\925009\OUT\UR6892.WB1

SAMPLE

04/09/96 12:57:56



WHCL-" M-Dp, REV.

WORKBOOK PAGE: DUP4

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUIDISOLID

DUP I
W'' VOLUME OF SAMPLE (mL) (SS) 1.00

6892 DILUTION FACTOR OF SAMPLE (DF) 1.00
Tt Codie ,1 PREPARATION FACTOR OF SAMPLE (PF) 10.00

U-01 DIGEST FACTOR (DgiL) .4

MLM_ _t___ ' LIFETIME IN MICROSECONDS 171.00
SOLID R2 VALUE 0.9871

t RANGE (HIGH OR LOW) HIGH
96002597 INSTRUMENT UNCERTAINTY (IU) 3.30E-06

______ INSTRUMENT RESULT (R O.3E-05
0 DETECTION LEVEL pg/g 1.89E-01

FUSION01 CONCENTRATION IN SOLUTION (g/L) 6.63E-04
.. p.. #RESULT (pg/g) 3.39E+02

S96T000879 JRELATIVE % UNCERTAINTY 5.0
Inuftrimwnt Code

Uo4
Pr... .d ...

XxMB

CR4J

...04/09/96 .
AnlssDate

04/05/9....

.01:48 PM

Sampl Poin

S-1O2

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU I IR * 100

Concentration in Solution (g/L) = IR * DF * PF

;Analyst: CRJ Date: 09-Apr-96

iSignature of Chemist: JLS Date:

SAMPLE.WB1 REV 2.0 925009ML

ZSG'I sv

I:\925009\OUT\UR6892.WB1

DUP

04/09/96 12:59:31



WHC-SD-WM-DP- 7 ., REV. I

WORKBOOK PAGE: SPIKE5

Uranium b Phos horescence: LA-925-009 (A-1) LIQUIDISOLID
SPIKE

SPK SPIKE BOOK # 229"5

m OLUME OF SAMPLE + SPIKE (mL) (SS) 1._ 0
6892 DILUTION FACTOR OF SAMPLE + SPIKE (DF) 1,0

# PREPARATION FACTOR OF SAMPLE + SPIKE (PF) 10.00

U-01 DIGEST FACTOR OF SAMPLE (DDF) 1.9196

LIFETIME IN MICROSECONDS 181.00

SOLID ,R2 VALUE (1.1913

RANGE (HIGH OR LOW) HIGH

96002697 INSTRUMENT RESULT (IR) 4.E44

CONCENTRATION IN SOLUTION (a/L) (CONC) 4.16E-03

0 SPIKE VALUE (a/L) (SV) 5.69E-02
INITIAL VOLUME OF SPIKE (mL) (IV) 0.10

FUSION01 RIGINAL SAMPLE VOLUME BEFORE PREP (mL) (OSV) 1.0b

:ONCENTRATION IN SOLN (L FROM SAMPLE FORM (SRI _ S.7E04

Concentration = IR * DF * PF

OC Actual (pg/mL) = SV (g/L) * 1000

QOC Found (pg/mL) = (CONC - SR) * OSV / IV * 1000

% Recovery = QC FOUND / OC ACTUAL

04A)MG9 OQC ACTUAL =5.69E+01 pig/mL

MIN MVI MMQC FOUND =3.58E+02 pg/m

D1 4A PM % SPIKE RECOVERY =629.9%

S-102

nalyst: CRJ Date: 09-Apr-96

Signature of Chemist: JLS Date:

SPIKE.WB1 REV 2.0 925009ML

2302

1\925009\OUT\UR6B92.WB1

S96T000879

,U01

MCB

JLS

CRJ

04109196

rj l

N51

04/09/96 15:08:13



WHC-SD-WM-DP-1 7 9, REV.

WORKBOOK PAGE: SAM6

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

SAMPLE
WVOLUME OF SAMPLE (mL) (SS) 1.00

6892 DILUTION FACTOR OF SAMPLE (DF) 1.00
dPREPARATION FACTOR OF SAMPLE (PF) 10.00

U-01 DIGEST FACTOR (Dg/L)

d Afr * LIFETIME IN MICROSECONDS 169.00
SOLID R2 VALUE 1 0.9869

RANGE (HIGH OR LOW) HIGH

96002597 INSTRUMENT UNCERTAINTY VlU) 8.72E.06
fttu ' INSTRUMENT RESULT (IR) 1.73E-04

0 DETECTION LEVEL pg/g 1.78E-01

FUSION01 CONCENTRATION IN SOLUTION (g/L) 1.73E-03

.. a.....# RESULT (pg/g) 8.31E+02
S96T000880 RELATIVE % UNCERTAINTY 5.0

instrnt Code
tm....

. MCB.

IJL S

CR J

Anlih9J s tei

04/05/96

O1:4SPM

S-102...

Result = Conc. in Solution (g/L) * 1000000 1 DgIL

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU I IR * 100

Concentration in Solution (g/L) = IR * DF * PF

Analyst: CRJ Date: 09-Apr-96

Sitnature of Chemist: JLS Date:

SAMPLE.WB1 REV 2.0 925009ML

2303
"'D r1"' $

I:\925009\OUT\UR6892.WB1

I

SAMPLE

04/09/96 13:02:44



WC-SD-WMDP-l 79 REV- I

WORKBOOK PAGE: DUP7

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUIDISOLID

DUP

WolKI VOLUME OF SAMPLE (mL) (SS) 1.00
6892 DILUTION FACTOR OF SAMPLE (DF).1.00

* :d PREPARATION FACTOR OF SAMPLE (PF) 10,00

@U-)1 DIGEST FACTOR (Dg/L) 1.7t

LIFETIME IN MICROSECONDS 166.00

SOLID R2 VALUE 0.9845

SRANGE (HIGH OR LOW) HIGH

96002597 INSTRUMENT UNCERTAINTY (IU) 7.92E-06
R"'un INSTRUMENT RESULT (IR) 1.48E-04

0 DETECTION LEVEL pg/g 1.87E-01

7 S.1 p Pr, p
FUSION01 CONCENTRATION IN SOLUTION (g/L) 1.48E-03

p ' RESULT (pglg) 7.48E+02

S96T000880 RELATIVE % UNCERTAINTY 5.4

.. s.r. m t .. e...

JLS:CB

x,

04/00/96

04100/98

AnMyIV* TIme~ 7
01 :45 PM

8-102.

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty = IU I IR * 100

Concentration in Solution (g/L) = IR * DF * PF

Analyst: CRJ Date: 09-Apr-96

Signature of Chemist: JLS Date:

SAMPLEWBI REV 2.0 925009ML

230G4
igo' 3SIED
W1 yz

l:\925009\OUT\UR6892.WB1

DUP

04/09/96 13:04:09



WHO-SD-WM-DP-179, REV.
WORKBOOK PAGE: SPIKES

Uranium b Phos horescence: LA-925-009 (A-1) LIQUIDISOLID
SPIKE

SPIK SPIKE BOOK # 22B56
IVOLUME OF SAMPLE + SPIKE (mL) (SS) 1.00

6892 DILUTION FACTOR OF SAMPLE + SPIKE (DF) 1,00

Td PREPARATION FACTOR OF SAMPLE + SPIKE (PF) 10.00
U-01 DIGEST FACTOR OF SAMPLE (DDF) 2.0828

LIFETIME IN MICROSECONDS iO.i

SOLID R2 VALUE 0.821
RANGE (HIGH OR LOW) HIGH

96002597 INSTRUMENT RESULT (IR) 3.76E44

' m CONCENTRATION IN SOLUTION (q/L) (CONC) 3.76E-03

0 SPIKE VALUE (all) (SV) 6.69E-02

INITIAL VOLUME OF SPIKE (mL) (IV) *AV

FUSION01 RIGINAL SAMPLE VOLUME BEFORE PREP (mL) (OSV) 1.00
..ONCENTRATION IN SOLN (q/L) FROM SAMPLE FORM (SR) 1.73E-03

SS6T000880

U01

JLS

04=m18

Concentration = IR * DF * PF

QC Actual (pg/mL) = SV (g/L) * 1000

CC Found (pg/mL) = (CONC - SR) * OSV I IV * 1000

% Recovery = QC FOUND / QC ACTUAL

04/05/M6 |QC ACTUAL =5.69E+01 pg/mL

Anaysi Tie C FOUND =2.C3+1 gm

011:46 PM % SPIKE RECOVERY=3.%

S-102

Analyst: CRJ Date: 09-Apr-96

Signature of Chemist: JLS Date:

SPIKE.WBi REV 2.0 925009ML

WZbr

2305

I:\925009\OUT\UR6892.WB1

I

04109/96 15:09:11



04/11/96 11:00
A-000O4-1

-P REV. I

LABCORE Data Entry Template for Worklist# 7593

Analyst: WL -Instrument: U01 - Book# IYSBS(4

Method: LA-925-009 Rev/Mod A - I

Worklist Comment: 0.1 - 10 mL sample prep / 0.1 mL spike / rerun / jls

S Type sample# R A Test Matrix Group# Project

1 STD @U-01 SOLID

2 BLNK-PREP @U-01 SOLID

S96TOO0879 0 F @U-01
Analytes Requested: U-02

S96T000879 0 F @U-01

S96TOO0879 0 F @U-01

S96TOO0880 0 F @U-01
Analytes Requested: U-02

S96TOO0880 0 F @U-01

S96T000880 0 F @U-01

SOLID
, U-02E

96000030 S102

SOLID

SOLID

SOLID

, U-02E
96000030 S102

SOLID

SOLID

Final page for worklist # 7593

An lyst Sig re te

tp- L) Jju\Ig 6

tcb~rY'~tE, £t.S0\*'Z

Z01, - </5 5kA
Analyst Signature Ll~te/

'SA U_ QOO%%C Y)kocz -
C C

sb/i'.-
t~oI ~;~st~

it'

Data Entry Comments:

S = Worklisr Slot Number, R = Replicate Number, A = Aliquot Code.

2306

Page: 1

3 SAMPLE

4 DUP

5 SPK

6 SAMPLE

7 DUP

8 SPK

nc,.k- 0-SK-L, W"O-\ C'Y vv)03 0-4-\ 0__L \s .



WHC-SD-WM-DP179, REV.
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WHODWM-DP-17S PREV. I
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W ;zA M-DP-, FEV. I

WORKBOOK PAGE: STD1
Uranium by Phosphorescence: LA-925-009 (A-1)

1 STD

LIQUID/SOLID

STANDARD
STANDARD BOOK # 4SB56

7593 OLUME OF SAMPLE (mL) (SS) 1.00
DILUTION FACTOR OF SAMPLE (DF) 1.00

U-01 PREPARATION FACTOR OF SAMPLE (PF) 1.00
LIFETIME IN MICROSECONDS 272.00

LIQUID R2 VALUE 0.982

uat4hlNimbe 4 RANGE (HIGH OR LOW) HIGH
96003397 INSTRUMENT UNCERTAINTY (IU) 2.07E.06

R INSTRUMENT RESULT (IR) 6.50E-05
0 DETECTION LEVEL (pg/mL) 3.70E-05

NIA RESULT (pg/mL) 6.50E-02
SampON # VALUE OF STANDARD 6.39E-02
WL7593 %RECOVERY 101.72

LnoumentCode RELATIVE % UNCERTAINTY 3.2
U01

Result = DF * PF * IR * 1000

Detection Level = 3.70 E-08 * DF * PF * 1000

DCD % Recovery = Result / Value of Standard * 100
.... ... .. ..6 , dw

04/19/96

04/16f96

Anlaiyis Time
10:10 AM

S-102

Relative % Uncertainty = IU I IR * 100

Analyst: DCD Date: 19-Apr-96

Signature of Chemist: L JLS Date: A 3/c/(,

STANDARD.WBI REV 2.0 925009'M?

2310

I:\925009\OUT\UR7593.WB1

Prepared By
MCB.

Z7M77

04/19196 10:28:41



WHC-SD-WM-DP-179, REV. I

WORKBOOK PAGE: BLANK2

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

BLANK

. |||. . . VOLUME OF SAMPLE (mL) (SS) 1.00

7593 DILUTION FACTOR OF SAMPLE (DF) 1.00

KT $fi4dN* PREPARATION FACTOR OF SAMPLE (PF) 100.00

MU-01 DIGEST FACTOR (Dg/L) t..9

I LIFETIME IN MICROSECONDS 208.00

SOLID R2 VALUE 0.9996

Buitih Nubi RANGE (HIGH OR LOW) LOW

96003397 INSTRUMENT UNCERTAINTY (IU) 2.70E-08

'' run 1INSTRUMENT RESULT (IR) 2.12E-06

0 DETECTION LEVEL pig/g 1.93E+00

N/A CONCENTRATION IN SOLUTION (g/L) 2.12E-04

S.apI.# .. RESULT (pg/g) 1.10E+02

WL7593 RELATIVE % UNCERTAINTY 1.3

Result = Conc. in Solution (g/L) * 1000000 1 Dg/L

Detection Level = 3.70 E-08' DF * PF * 1000000/ DF

Relative % Uncertainty = IU / IR * 100

Concentration in Solution (g/L) = IR * DF * PF

Analyst: DCD Date: 19-Apr-96

Signature of Chemist: S JLS Date: A 1L /-

BLANK.WB1 REV 2.0 U2 925009ML

2 4311

I:\925009\OUT\UR7593.WBI

BLNK-PREP

M CB

I' chemis
JLS

.Date CoiMts
04/1/96

04114/96

"Analysisem'
10:10 AM

Sampie Potnt

04/19/96 10:29:29



WHC-SD-WM-DP-179, REV. I

WORKBOOK PAGE: SAM3

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

SAMPLE SAMPLE

W VOLUME OF SAMPLE (mL) (SS) 1.00

7593 DILUTION FACTOR OF SAMPLE (DF) 1.00

9 T \d PREPARATION FACTOR OF SAMPLE (PF) 100.00

@U-01 DIGEST FACTOR (Dg/L) 1.9196

M LIFETIME IN MICROSECONDS 175.00
SOLID R2 VALUE 0.9980

7Kc &b RANGE (HIGH OR LOW) HIGH
96003397 INSTRUMENT UNCERTAINTY flU) 278E-06

______ INSTRUMENT RESULT (IR) 8.17E5

1 DETECTION LEVEL pglg 1.93E+00

FUSION01 CONCENTRATION IN SOLUTION (g/L) 8.17E-03

p RESULT (pg/g) 4.26E+03

S96T000879 RELATIVE % UNCERTAINTY 3.4

rnstnuneAt Code
101

Ct. \.stQ

JLS
.Ana Wst

.04/./9....
Analysis Da

04110/96

..........10:1 AM

S-102

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU I IR * 100

Concentration in Solution (g/L) = IR * DF * PF

Analyst: DCD Date: 19-Apr-96

Signature of Chemist: tzy aS2C p> JLS Date: A /2 l e
SAMPLE.WB1 REV 2.0 U 925009Mb '

1:\925009\OUT\UR7593.WB1 04/19/96 " I0:30:21



WHC-ZD-WM-DP-179, RfEV.

WORKBOOK PAGE: DUP4

Uranium b Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID
F -TI

DUP
Wo<* Ut & VOLUME OF SAMPLE (mL) (SS) 1.00

7593 DILUTION FACTOR OF SAMPLE (DF) 1.00
PREPARATION FACTOR OF SAMPLE (PF) 100.00

4U-1 DIGEST FACTOR (Dg/L) 1j9544

LIFETIME IN MICROSECONDS 197.00
SOLID R2 VALUE 0.9954

B'jYttk 'RANGE (HIGH OR LOW) HIGH

96003397 INSTRUMENT UNCERTAINTY (IU) 2.63E-06
...un .. INSTRUMENT RESULT (IR) 7.18E-05
1 DETECTION LEVEL pg/g 1.89E+00

FUSION01 CONCENTRATION IN SOLUTION (g/L) 7.18E-03

S<Mp#t;&N RESULT (pg/g) 3.67E+03

S96T000879 RELATIVE % UNCERTAINTY 3.7

PepasAy Result = Conc. in Solution (g/L) * 1000000 I DgfL

C..... Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

JLS

An01y. x

04/1/9O.

.Anasystk Tiv>
10:10 AM

sam.e Point

Relative % Uncertainty = IU / IR * 100

Concentration in Solution (gIL) = IR * DF * PF

fAnalyst: DCD Date: 19-Apr-96

[Signature of Chemist: JLS Date: 4 /bz _
SAMPLE.WB1 REV 2.0 925009ML

N

2 313

I:\925009\OUT\UR7593.WB1

DUP

04/19/96 10:46:29



WHC-DD-AM-DP-170, 1lEV.

WORKBOOK PAGE: SPIKES

Uranium b Phos horescence: LA-925-009 (A-1) LIQUID/SOLID
V='~ . ..A SPIKE

SPK SPIKE BOOK # 22866

OLUME OF SAMPLE + SPIKE (mL) (SS) 1.00

7693 ILUTION FACTOR OF SAMPLE + SPIKE (DF) 1.00
PREPARATION FACTOR OF SAMPLE + SPIKE (PF) 100.00

U-01 DIGEST FACTOR OF SAMPLE (DDF) 116

LIFETIME IN MICROSECONDS 201.00

SOLID R2 VALUE 0.9969

R. RANGE (HIGH OR LOW) HIGH

96003397 INSTRUMENT RESULT (IR) 5.63E4
a'' CONCENTRATION IN SOLUTION (p/l) (CONC) 6.63E-02

1 SPIKE VALUE (g/L) (SV) 6.69E-02
S__ p___Pp INITIAL VOLUME OF SPIKE (mL) (IV) 0.10

FUSION01 ORIGINAL SAMPLE VOLUME BEFORE PREP (mL) (OSV) 0.10
Gampi: fiumber CONCENTRATION IN SOLN (o/L) FROM SAMPLE FORM (SR) M.ipE:

S96T000879

ob

r. . .

M ct

04/1#9&0

Concentration = IR * DF * PF

QC Actual (pg/mL) * SV (g/L) * 1000

CC Found (pg/mL) = (CONC - SR) * OSV / IV * 1000

% Recovery = QC FOUND / QC ACTUAL

QC ACTUAL = 6.69E+01 pg/mL

CC FOUND - 4.71E+01 pg/mL
1:MAM % SPIKE RECOVERY = 82.8%

Anal st DCD Date: 1 9-ApT-96

Signature of Chemist JLS Date: -

SPIKE.WBI REV 2.0 U2 925009ML

2SA214

1:\925009\OUT\UR7593.WB1

I

04/19196 11:04:53



VrC-CD-WM-DP-1/, fEV. I

WORKBOOK PAGE: SAM6

Uranium b Phosphorescence: LA-925-009 (A-1)
15mmisTmamm

LIQUID/SOLID

SAMPLE__ SAMPLE_
Wo rkW s m VOLUME OF SAMPLE (mL) (55) 1.00

7593 DILUTION FACTOR OF SAMPLE (DF) 1.00

.... C.. PREPARATION FACTOR OF SAMPLE (PF 100.00

U-01 DIGEST FACTOR (Dg/L) 2.82

SLIFETIME IN MICROSECONDS 193.00

SOLID R2 VALUE 0.9987

SNRANGE (HIGH OR LOW) HIGH
96003397 INSTRUMENT UNCERTAINTY (IU) 7.70E-06

.__n ... INSTRUMENT RESULT (IR) 2.37E-04

1 DETECTION LEVEL pg/g 1.78E+00

FUSION01 CONCENTRATION IN SOLUTION (g/L) 2.37E-02

. S. .... RE SULT (pg/g) 1.14E+04

S96T000880 RELATIVE % UNCERTAINTY 3.2

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU I IR * 100

Concentration in Solution (g/L) = IR * DF * PF

Analyst: DCD Date: 19-Apr-96

Signature of Chemist: JLS Date: A ) q L

SAMPLE.WB1 REV 2.0 - 925009ML

r

2315

I:\925009\OUT\UR7593.WB1

MMC

An t .....
04/19l/9S

04/16/96
AnStitmew

10:10 AM

04/19/96 10:49:10



wjZ~ZWM-DP-17D, fV-.

WORKBOOK PAGE: DUP7

Uranium b Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID
MO I

DUP

VOLUME OF SAMPLE (mL) (SS) 1.00

7593 DILUTION FACTOR OF SAMPLE (DF) 1.00

t PREPARATION FACTOR OF SAMPLE (PF} 100.00

U-01 DIGEST FACTOR (Dg/L) 1.97l*

Nt LIFETIME IN MICROSECONDS 224.00

SOLID R2 VALUE 0.9980

at Nb RANGE (HIGH OR LOW) HIGH

96003397 INSTRUMENT UNCERTAINTY (IU) 8.54E.06

_n INSTRUMENT RESULT (IR) 2.61E-04

1 DETECTION LEVEL pg/g 1.87E+00

nampiei r____p
FUSION01 CONCENTRATION IN SOLUTION (g/L) 2.61E-02

' aMpK s #RESULT (pg/g) 1.32E+04

S96T000880 RELATIVE % UNCERTAINTY 3.3

.'nnsrmenitCdd;e

CD
Datw Compote

04/19/90
Anatyalt Date

04f1S/00

An:1 AM

8-102

Result = Conc. in Solution (g/L) * 1000000 1 Dg/L

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty = IUI IR * 100

Concentration in Solution (g/L) = IR * DF * PF

Analyst: DCD Date: 19-Apr-96

Signature of Chemist: JLS Date: 4 I
L/ Ai925uML

N~s U uf

231S

I\925009\OUT\UR7593.WB1

4,Px &d

AMPVLE.VV I REV 2.V

DUP

04/19/96 10:51:33



W2;H-2JIM-DP-17', .'-~V(

WORKBOOK PAGE: SPIKES
Uranium b Phos horescence: LA-925-009 (A-1) LIQUIDISOLID

SPIKE
SPK PIKE BOOK# 2256

k .OLUME OF SAMPLE + SPIKE (mL) (SS) 1.00

7593 DILUTION FACTOR OF SAMPLE + SPIKE (DF) 1.00

PREPARATION FACTOR OF SAMPLE + SPIKE (PF) 100.00
U-01 IGEST FACTOR OF SAMPLE (DDF) .;2f

* _FETIME IN MICROSECONDS 182.00

SOLID VALUE 0.9944
NGE (HIGH OR LOW) HIGH

96003397 NSTRUMENT RESULT (IR) 2.05E-04

N .ONCENTRATION IN SOLUTION (a/L) (CONC) 2.06E-02

S[PIKEVALUE(q/L) (SV) 5.69E-02
S1mpS d P Iep NITIAL VOLUME OF SPIKE (mL) (IV) 0.10

FUSIONO1 RIGINAL SAMPLE VOLUME BEFORE PREP (mL) OS 010

p jf jCONCENTRATION IN SOLN (gIL) FROM SAMPLE FORM . (SR) AfEi
S96T000880

- . ........... lot.~d

41-S

Preta1d )K

Concentration = IR DF * PF

QC Actual (pg/mL) = SV (g/L) * 1000

QC Found (pg/mL) = (CONC - SR) * OSV I IV * 1000

% Recovery = OC FOUND / C ACTUAL

QC FOUND IS A < VALUE; 0 WILL BE REPORTED TO MLIMS AND DVD
- 04116196 CATA 5.69E+01 pig/mL

Anays~ TiGIC FOUND 4 -. 20E+00 pg/mL

101 M% SPIKE RECOVERY <-5.6%

Analyst: DCD Date: 19- r-96

Signature of Chemist JLS Date: 4 a3 j
SPIKE.WB1 REV 2.0 ( 925009ML

2317

:\925009\CUT\UR7593.WBI 04/19/96 10:53:49



worklistrad Version 0.0 04/18/96
05/07/96 07:57

...i D, I -1 72W- I
Page: 1

LABCORE Completed RadChem Report for Worklist#: 8247

Analyst: cjo Instrument: U01 Book# -Ai z.

Method: LkARs-Wj Rev/Mod N- \

Worklist Comment: 0.1 - 10 mL sample prep / 0. 1 mL spike / rerun 2 / jis

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

U-02
U-02
U-02
U-02
U-02
U-02
U-02
U-02
U-02

U-02

U-02
U-02

U-02
U-02

E

E

SOLID

SOLID

SOLID

SOLID

6.39E-02

1
7.06E-02
1.22E+00

2.68E+2

1.09E+00

110.485

1.220

268.000

1.090

% Recovery

% Inst Error

ug/g
% Inst Error

SOLID N/A 5.83E+02 193.0e-002 Ug/g
E SOLID N/A 1.11E+00 O.Oe+OOO % Inst Error

SOLID 5.83E+2 4.81E+2 19.173 RPD

E SOLID 1 1.34E+00 1.340 % Inst Error
SOLID 5.69E+01 4.31E+01 75.747 % Recovery

SOLID N/A 1.46E+03 178.0e-002 ug/g
E SOLID N/A 1.23E+00 0.Oe+000 % Inst Error

SOLID 1.46E+3 1.55E+3 5.980 RPD

E SOLID 1 1.16E+00 1.160 % Inst Error
SOLID 5.69E+01 4.24E+01 74.517 % Recovery

Final page for worklist# 8247

Analyst Signature Date Analyst Signature

£\&n lrc- £ lr-tQ WctZ no Dgca Mt, e &v &N~v%

?vtjNy- oo kp os nc- .. Am 3 L &njn A \a.x..

C~ovxa-n-~,naAor0

yw Vc IjUIA* Q-Corcbun,5;c,\o

C-

Units shown for QC (BLK/BKG) inay no rcflect (he actual units.

231-9

STD

STD

BLNK-PREP
BLNK-PREP

SAMPLE

SAMPLE

DUP

DUP

SPK

SAMPLE

SAMPLE

DUP

DUP

SPK

WU-01

@Ij -01

@U-01

@U -01
@U-01

@U-01
@U-01

U-01

WU- -01

@U-01

@U-01
@U-01
@U-01
@U-01

S96T000879
S96T000879

S96T000879

S96T000879

S96T000879

S96T000880

S96T000880
S96T000880

S96T000880

S96T000880

Date

Re-V t-



05/02/96 10:49
A-0004-1

Analyst:

Method:

Worklist

S Type

1 STD

2 BLNK-P

3 SAMPLE

DUP

SPK

SAMPLE

DUP

SPK

r..!V)

LABCORE Data Entry Template for Worklist# 8247

Instrument: U01 Book# - /

LA-925- Rev/Mod 4-y
Comment: 0.1 - 10 mL sample prep / 0.1 mL spike / rerun 2 / jls

Sample# R A Test Matrix Group# Project

@U-01 SOLID

REP @U-01 SOLID

S96TOO0879 0 F @U-01 SOLID 96000030 S102
Analytes Requested: U-02 , U-02E

S96TO00879 0 F @U-01 SOLID

S96TOO0879 0 F @U-01 SOLID

S96T000880 0 F @U-01 SOLID 96000030 S102
Analytes Requested: U-02 , U-02E

S96TOO0880 0 F @U-01 SOLID

596TOO0880 0 F @U-01 SOLID

Final page for worklist # 8 47

Analyst ign r Dale Analy t Signature ate

i~OT ii::;

Data Entry Comments:

~L n 1/as'-; re/> /, C

S = Worklist Slot Number, R = Replicate Number, A = Aliquor Code.

Z319

Page: I

'S



^---, - f; Jvi-7

URANIUM ANALYSIS

....-- --------- -- _- -

----- - - - - -= - - -

6N

-- -

--- -- ---- -- - -- -- -2-



AdOD 319 V11VAV 1S39

gc0 -=4 -0 4%

--S *-:)u*+ A

wo ;pw:*; F

7A- T-

SISAliNV MnINVInf

AEd tSvkdG~vM>M

- *

I



WHC-CD-WM-DP-1 79, REV. I

WORKBOOK PAGE: STD1
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

11STANDARD
STANDARD BOOK # 45B56

8247 VOLUME OF SAMPLE (mL) (SS) 1.00

tJ DILUTION FACTOR OF SAMPLE (DF) 1.00
U-01 PREPARATION FACTOR OF SAMPLE (PF) 1.00

Q k LIFETIME IN MICROSECONDS 208.00

LIQUID R2 VALUE 0.9999
RANGE (HIGH OR LOW) LOW

96004149 INSTRUMENT UNCERTAINTY (IU) 8.58E-07

INSTRUMENT RESULT (IR) 7.06E-05

0 DETECTION LEVEL (pg/mL) 3.70E-05

NIA RESULT (pg/mL) 7.06E-02

%jVALUE OF STANDARD 6.39E-02

WL8247 %RECOVERY 110.49

d RELATIVE % UNCERTAINTY 1.2

UO1

05)03/96

12:00 AM

S102

Result= DF * PF * IR * 1000

Detection Level = 3.70 E-08 * DF * PF * 1000

% Recovery = Result / Value of Standard * 100

Relative % Uncertainty = IU / IR * 100

Analyst: KGH Date: 03-May-96

Si nature of Chemist: JLS Date: 5 - (. I

STANDARD.WB1 REV 2.0 6A25009ML

P,

2322

05/03/96 14:52:14

JLS,

KGH

DkfatetCofpjete#/

05103196

STD

:\925009\OUJT\U8247.WB1



WHC-SD-WM-DP-179, REV. I

WORKBOOK PAGE: BLANK2

Uranium by Phosphorescence: LA-925-009 (A-1)

BLNK-PREP

LIQUID/SOLID

D BLANK

W42k VOLUME OF SAMPLE (mL) (SS) 1.00

8247 DILUTION FACTOR OF SAMPLE (DF) 1.00

S Tett6it PREPARATION FACTOR OF SAMPLE (PF) 100.00

U-01 DIGEST FACTOR (Dg/L), 1.9196

MWrix , LIFETIME IN MICROSECONDS 180.00

SOLID R2 VALUE 0.9999

fBatch Nuimber t' RANGE (HIGH OR LOW) LOW

96004149 INSTRUMENT UNCERTAINTY (IU) 5.63E-08

/erun INSTRUMENT RESULT (IR) 5.15E-06

0 DETECTION LEVEL pg/g 1.93E+00

Sampie Prep .

N/A CONCENTRATION IN SOLUTION (g/L) 5.15E-04

Sample # ; RESULT (pg/g) 2.68E+02

WLB247 RELATIVE % UNCERTAINTY 1.1

Instrument Code

UO1
'Prepared By

SEH

JLS
* Analys

KGH

Date Complete

05/03196
Analysis Date

05/03/96
Analysis Time

12:00 AM

Sample Paint

S102

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ OF

Relative % Uncertainty = IU I IR * 100

Concentration in Solution (g/L) = IR * DF * PF

Analyst: KGH Date: 03-Ma -96

Signature of Chemist: JLS Date: s7 q (,
B1 ANKIV REV 20 ( f95009ML

WIT USED
iN PACMAGF

2323
05/06/96 08:50:54

. .

i \925009\OUT\U8247.WB1



WHC-0-W:M-DP-17, REV. /

WORKBOOK PAGE: SAM3

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

11 SAMPLE

WdrkLIsC VOLUME OF SAMPLE (mL) (SS) 1.00

8247 DILUTION FACTOR OF SAMPLE (DF) 1.00

"' tTestCde PREPARATION FACTOR OF SAMPLE (PF) 100.00

21U-01 DIGEST FACTOR (DgIL) 1.9196

Matrlx N LIFETIME IN MICROSECONDS 210.00

SOLID R2 VALUE 0.9998

Batca Ntmber RANGE (HIGH OR LOW) LOW

96004149 INSTRUMENT UNCERTAINTY (IU) 1.24E-07

Rrun 4 INSTRUMENT RESULT (IR) 1.12E-05

2 DETECTION LEVEL pg/g 1.93E+00

Sample Prep

FUSION01 CONCENTRATION IN SOLUTION (g/L) 1.12E-03

Sainpie # RESULT (pg/g) 5.83E+02

S96T000879 RELATIVE % UNCERTAINTY 1.1

InstruMenit ,Code

UO1

Prepared By

SEH

Chemist

JLS

Analyst
KGH

Date Complete

05/03/96
Analysis Date

05/03/96
Analyis ' Time

12:00 AM

Sam ple Point

S102

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU / IR * 100

Concentration in Solution (g/L) = IR * DF * PF

Analyst: KGH Date: 03-May-96

Signature of Chemist &26g-JLS Date: /1/ 9 (.
SAMPLE.WB1 REV 2,0 925009ML

f4

\925009\OUT\U8247.WB1 05/06/96 08:51:57

SAMPLE



WHc-4 WM-DP-1 7, EV.!i

WORKBOOK PAGE: DUP4

Uranium by Phosphorescence: LA-925-009 (A-1)

1 ~DUP I
LIQUID/SOLID

Ff DUP

pWorkLIsr VOLUME OF SAMPLE (mL) (SS) 1.00

8247 DILUTION FACTOR OF SAMPLE (DF) 1.00

'Toit&Coe PREPARATION FACTOR OF SAMPLE (PF) 100.00

U01 DIGEST FACTOR (Dg/L) 1.9544

Matrix LIFETIME IN MICROSECONDS 195.00

SOLID R2 VALUE 0.9992

Batch'Nmber~ RANGE (HIGH OR LOW) LOW

96004149 INSTRUMENT UNCERTAINTY (IU) 1.26E-07

Rerun INSTRUMENT RESULT (IR) 9.40E-06

2 DETECTION LEVEL pg/g 1.89E+00

Sample Prep

FUSION01 CONCENTRATION IN SOLUTION (g/L) 9.40E4

Smrple> RESULT (pg/g) 4.81E+02

S96T000879 RELATIVE % UNCERTAINTY 1.3

Instr;ment Code

UQ1
Prep red By A

SEH
Chemist

JILS
Xnalyst

KGH

Date Complete

05/03/96

Analysis Date

05/03/96
Analysis Time

12:00 AM

Sample Point

S102

Result = Conc. in Solution (g/L) * 1000000 I Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU / IR * 100

Concentration in Solution (gL) = IR * DF * PF

Analyst: KGH Date: 03-May-96

Stgnature of Chemist: JLS Date: 5 ~

SAMPLE.WB1 REV 2,0 r 925009ML

r9i wx'

2325

05/06/96 08:53:52: \925009\OUT\U8247.WB1



WHO- -N-DP-7, FIEV.

WORKBOOK PAGE SPIKES
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

ri ypi 'N * r, SPIKE

SPK SPIKE BOOK # 22B6

<WorkVist P OLUME OF SAMPLE + SPIKE (mL) (SS) 1.00
8247 DILUTION FACTOR OF SAMPLE + SPIKE (DF) Call

Tqst CodJ# PREPARATION FACTOR OF SAMPLE + SPIKE (PF) 100.0

gU01 DIGEST FACTOR OF SAMPLE IDDF) 1.9196

Marix i LIFETIME IN MICROSECONDS 207;00

SOLID R2 VALUE 0.9998

RANGE (HIGH OR LOW) HIGH

96004149 INSTRUMENT RESULT (IR) 442E-04

77AU < CONCENTRATION IN SOLUTION (qgL) (CONC) 4.42E-02

2 SPIKE VALUE (a/L) (SV) 5.69E-02

7 a INITIAL VOLUME OF SPIKE (mL) (IV) 0.10

FUSION01 ORIGINAL SAMPLE VOLUME BEFORE PREP (mL) (OSV) 0.10

ONCENTRATION IN SOLN (q/L) FROM SAMPLE FORM (SR) 1.12E-03

Concentration = IR D OF * PF

QC Actual (pg/mL) = SV (g/L) * 1000

QC Found (pg/mL) = (CONC - SR) * OSV / IV * 1000

% Recovery = OC FOUND / CC ACTUAL

06/03196 CC ACTUAL = 5.69E+01 pg/mL

AnasIsis'Timt QC FOUND = 4.31E+01 pg/mL

12:00 AM % SPIKE RECOVERY 75.7%

'Saiklafointl
S102

Analyst: KGH Date: 03-May-96

nature of Chemist: JLS Date: '':3
SPIKE.WB1 REV 2.0 9250091 '

1r$ US

232S

05406/96 08:55:36

S96TO00879

InstrimeiintCode
UO11

Prepared By
SEH

Chemistt

JLS
Analyrt

KGH

Date Complete
06/03/96
An~sIeDate

I

I:\925009\OUT\U8247.WB1



WHOCWMDP- 7 , I EV.

WORKBOOK PAGE: SAM6

Uranium by Phosphorescence: LA-925-009 (A-1)

SAMPLE

LIQUID/SOLID

Ii SAMPLE
Work List VOLUME OF SAMPLE (mL) (SS) 1,00

8247 DILUTION FACTOR OF SAMPLE (OF) 1.00

Test Code PREPARATION FACTOR OF SAMPLE (PF) 100.00

a-U-01 DIGEST FACTOR (Dg/L) 2.0828

Matr___LIFETIME IN MICROSECONDS 194.00

SOLID R2 VALUE 0.9997

tBadhNUmbr RANGE (HIGH OR LOW) LOW

96004149 INSTRUMENT UNCERTAINTY (1U) 3.74E-7

Re6run> INSTRUMENT RESULT (IR) 3.04E-05

2 DETECTION LEVEL pg/g 1.78E+00

Sample Prep

FUSIONOl CONCENTRATION IN SOLUTION (g/L) 3.04E-03

Sample # RESULT (pg/g) 1.46E+03

S96T000880 RELATIVE % UNCERTAINTY 1.2

instrument Code

'Prepared By

SEH
Chemist

JLS
Analyst

KGH

Date tomplete

05/03/96
Analysis Date

05/03/96

Analysis Time

12:00 AM

Sanle Point

S102

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU / IR * 100

Concentration in Solution (g/L) = IR * DF * PF

[Analyst: KGH Date: 03-May-96

Signature of Chemist: JLS Da: 5i1L3A eJ

SAMPLE.WB1 REV 2U 92509ML

2327

05/06/96 08:58:22

WOT USED
AAAGL

I \925009\OUT\U8247.WB1



-7 1 nI

WORKBOOK PAGE: DUP7

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

11 DUP -
- - ' b torkt1s1' > VOLUME OF SAMPLE (mL) (SS) 1,00

8247 DILUTION FACTOR OF SAMPLE (DF) 1.00

PREPARATION FACTOR OF SAMPLE (PF) 100.00

U-01 DIGEST FACTOR (Dg/L) 1.9780

LIFETIME IN MICROSECONDS 204.00

SOLID R2 VALUE 0.9999

tc NnibrY ttRANGE (HIGH OR LOW) LOW

96004149 INSTRUMENT UNCERTAINTY (IU) 3.54E-07

INSTRUMENT RESULT (IR) 3.06E-05

2 DETECTION LEVEL pglg 1.87E+00

Sample Prep

FUSION01 CONCENTRATION IN SOLUTION (g/L) 3.06E-03

SafjI# RESULT (pg/g) 1.55E+03

S96T000880 RELATIVE % UNCERTAINTY 1.2

Instrument Code .
UO1

Prepared Byj

SEH
C.hemist.

JLS

Analyst
KGH

Date Complete

05103196

Analysis Date
05103/96

Analysis Time

12:00 AM

Sampyle Point

SI02

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 DF * PF * 1000000/ DF

Relative % Uncertainty = IU I IR * 100

Concentration in Solution (g/L) = IR * OF * PF

{Analyst KGH Date: 03-Ma -96

Signature of Chemist: JLS Date: C:7IL '4 k
SAMPLE.WB1 REV 2,0 925009ML

7g

232S8

05/06/96 08:59:29

DUP

I:\925009\OUT\U8247.WB1



!I - - ,.rP-17, FCV. I

WORKBOOK PAGE SPIKES

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID
I . '< T k' gs t SPIKE

SPK SPIKE BOOK # 22B56

fWork Vt VOLUME OF SAMPLE + SPIKE (mL) (55) 1.00

8247 DILUTION FACTOR OF SAMPLE + SPIKE (DF) 1.00

Tnt Code~ PREPARATION FACTOR OF SAMPLE + SPIKE (PF) 100.00

g'U-01 DIGEST FACTOR OF SAMPLE (DDF) 2.0828

matr Z LIFETIME IN MICROSECONDS 178.00

SOLID R2 VALUE 0.9999

B[Sath NuMbe <RANGE (HIGH OR LOW) HIGH

96004149 INSTRUMENT RESULT (IR) 4.64E4

.4ReC CONCENTRATION IN SOLUTION (g/L) (CONC) 4,54E-02

2 SPIKE VALUE (a/L) ISV) 6.69E-02

am Pr t INITIAL VOLUME OF SPIKE (mL) (IV) 0.10

FUSION01 ORIGINAL SAMPLE VOLUME BEFORE PREP (mL) (OSV) O.10

~Samle 'iu "g2 ONCENTRATION IN SOLN (g/L) FROM SAMPLE FORM (SR) 3.04E-03

Concentration = IR DF * PF

CC Actual (pg/mL) = SV (g/L) * 1000

CC Found (pg/mL) = (CONC - SR) * OSV / IV * 1000

% Recovery = QC FOUND / QC ACTUAL

06/03/96 OC ACTUAL 6 .69E+01 pg/mL

Analysis Time CC FOUND = 4.24E+01 pg/mL

12:00 AM % SPIKE RECOVERY = 74.4%

Sample Point '

S102

Analyst: KGH Date: 03-May-96

iSignature of Chemist: JLS Date:

SPIKE.WB1 REV 2.0 t~) -925009ML

z ~

2329

05/06/96 09:00: 24

S96T 00880

ins rum*n Cd

U01
Prepred By

SEN
?Ch mis,

JILS
Anatyst

KGH

OatS Complete

AnalssDate

: \925009\OUT\U8247.WB1



1;;''-..sf-P-.17'7EV. I
worklistdata Version 0.2 1May96
06/10/96 11:41

LABCORE Completed Worklist Report for Worklist# 9567

Analyst: dgg Instrument: U01 Book# '4 s8SC

Method: LA-N5-M9 Rev/Mod N-1

Worklist Comment: S102. 0.1-10m] sample prep.For spike use: 0.1ml. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

U-02 SOLID 6.39-02 6.751-02 105.634 % Raotory
U-022 SOLID 1 3.26M+00 3.260 Ratio

U-02 SOLID 1 -2.29+0- ug/g
U-02E SOLID 1 N/A Ratio
U-02 SOLID N/A - 5A2zE+01 - 229D ug/g
U-02E SOLID N/A 1.379+00 % Inst Error
U-02 SOLID 5.2+1 8.663.1 51.379 RPD

U-02E SOLID 1 1.251+00 1.250 Ratio
U-02 SOLID 5.63+01 6.67K+01 117.223 % R.covery
U-02 SOLID f/A 7.541+01 1.980 ug/g

U-02E SOLID - /A 1.22E+00 % Inst Error
U-02 SOLID 7.54E+1 4.373+1 53.233 RPD
U-02E SOLID 1 3079+00 3.070 Ratio

Final page for worklist# 9567

Analyst Signatue Date Analyst Signature

( Aewer Signattre Date

?-cck*~ $Lj3c~zziv ~p ~LMAL. OXA'e33
C-)

t'iurun

0?.

;AtT
'NO

Units shown for QC (BLK/BKG) may not reflect the actual unitzsso

Page: 1

STD
STD
BLAX-PREP

BLX-PREP
SAMPLE

SAMPLE

DUP

DUP

SPK

SAMPLE

SAMPLE.

DUP

DUP

*0 0.

6U-01

R-01

60-01

0-01

6U-01

*U-01

u-01

eu-01

QU-01

U-01

6- 01

eu-01:

596T000 70

S96T0O0870

59gToa0870

S96TOO0870

596TOO0870

S96T000871

S96TOOD871

S96TO00871

S96TOO0871

Date



06/04/96 10:30
A-0004-1

Page:

LABCORE Data Entry Template for Worklist# 9567

Analyst:

Method:

Worklist

S Type

1 STD

2 BLNK-P

3 SAMPLE

4 DUP

5 SPK

6 SAMPLE

7 DUP

z/-fa Instrument: U01

LA-925-009 Rev/Mod A4j

Comment: S 102. 0. 1-IOml sample prep.For

Sample# R A Test Matrix

@U-01 SOLID

REP @U-01 SOLID

S96T000870 0 F @U-01 SOLID
Analytes Requested: U-02 , U-02E

S96T000870 0 F @U-01 SOLID

S96T000870 0 F @U-01 SOLID

S96T000871 0 F @U-01 SOLID
Analytes Requested: U-02 , U-02E

S96T000871 0 F @U-01 SOLID

Book# j5 63

spike use: 0.1ml. new

Group# Project

96000030 S102

96000030 S102

Final page for worklist # 9567

Date z Analyst Signature

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

233 1

Analys Date

Data Entry Comments:
MOT U rm



WAH-V7.'M-DP-172, 2EV. I
Sampie ID 45B56 Pate /Time 06/09 6/11: 49:07
rescription LMICS STD. Cal Y=T.72E+7X-1.27E-C2

- f. Ratio L.SS Intensity 268 (t 6

Laser Pulses 500.
ifetiime 293 +.7S2 ;s 'ilutiLn Lfator I co -L

:e0rated S1 1 INAL RESULT 6757-05 - 2.20 -S iJS
ange: HIGH

Sample ID BLNK-PREP
Description C-102
Ref. Ratio 1.108
Laser Pulses 500
:4fetime + us

Integrated 0
g: LOW
.>cm~le Blank

Date/Time 06/09/96/15:00:34
Cal Y=3.34E+09X0
Intensity -141 (t= 39
Conc + g/L
Dilution Factor 1 mL/mL

-INAL RE7-.T

4 n C7n 8 2 a t,- . 1 -0- -46 L i utLA~ 7

0n .E0
t 5 P5 L t 4.>44i. F2NAL RE (ULT .2E07 + I.13E~CS g/s

2hO +- 71 uSI o

gra 767S7

pe ID w9QTGQ87C-SFK
crption U-s

aser. uasEs 00-
fetgm 2 +826 us

egrateq .47<"7
nge: i-ILH

- -- -- -- --

jt12 0, 3, ±70

sAgPa§o4 -
-L -o

tI-, -actox L1) il' iu t C. ::L,

FINAL RESULT 4E-06 + 93E-0S g l

Date /Time ( 9 96/15: 12-:46
Cal - 4 .72+ X-' .2'E02

7t 1 tz
Onc .9-04 + 2." - L

<INAL RSULT 6.69E-4 + 214E-05 g l

-------------------

+,] ,n tcfsity S' 93 it

e It

--- ---- -- -- - -- -- -- ---- - --2- -- ---2-

us)

US)

LA.)



REV.

WORKBOOK PAGE: STD1

Uranium by Phosphorescence: LA-926-0O9 (A-1) LIQUIDISOLID

STD STANDARD- 3ANDR OOK # 45886
9587 OLUME OF SAMPLE (mL) (SS) 1.00

DILU1ON FACTOR OF SAMPLE (DF) 1.00
U-01 PREPARATION FACTOR OF SAMPLE (PF) 1.00

LIFETIME IN MICROSECONDS 298.00
LIQUID R2 VALUE 0.9985

RANGE (HIGH OR LOW) HIGH
96005731 INSTRUMENT UNCERTAINTY IU) 2.20E-06

INSTRUMENT RESULT (IR) 6.75E-05
0 DETECTION LEVEL (pg/mL) 3.70E-05

N/A RESULT (pg/mL) 6.75E-02
IALUE OF STANDARD 6.39E-02

STD yRECOVERY 105.63
RELATIVE % UNCERTAINTY 3.3

RTS

JLS

DGG

06/10196

06109196

S-102

Result - DF * PF * IR * 1000

Detection Level = 3.70 E-08 * DF * PF * 1000

% Recovery = Result I Value of Standard * 100

Relative % Uncertainty = IU I IR * 100

Analyst: DGG Date: 10-Jun-96

Snature of Chemist: JLS Date: (i/i 3/q1
STANDARD.WBi REV 2.0 "25009ML

4A'

2333
06/10/96 10:03:35I:\925009\OUT\UR9567.WB1



WHC-CcWM-Dp-17JkIEV. I

WORKBOOK PAGE: BLANK2

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUIDISOLID

BLANK
VOLUME OF SAMPLE (ML) Si 1.00

9667 IDILUTION FACTOR OF SAMPLE (DF) 1.00

PREPARATION FACTOR OF SAMPLE PF 100.00

OU-01 DIGEST FACTOR (gL) t6156
LIFETIME IN MICROSECONDS 0.00

SOLID R2 VALUE 0.0000
RANGE (HIGH OR LOW LOW

96005731 NSTRUMENT UNCERTAINTY (IU 0.00E+00
NSTRUMENT RESULT (IR) 0.00E+00

0 DETECTION LEVEL pg/g 2.29E+00

N/A CONCENTRATION IN SOLUTION (gIL) 0.00E+00
RESULT (_ _ _ _) < 2.29E+00

BLNK RELATIVE % UNCERTAINTY N/A

RTS

8-102

Result = Conc. In Solution (g/L) * 1000000 1 Dg/L

Detection Level = 3.70 E-08 OF * PF * 10000001 DF

Relative % Uncertainty = IU IR * 100

Concentration in Solution (gil) = IR * DF * PF

Analyst: DGG Date: 10-Jun-96

jSignature of Chemist: JLS Date:

BLANK.WB1 REV 2.0 925009ML

2 3 3 A

:\925009\OUT\UR9567.WB10

BLNK-PREP

06M10/96 10:03:37



WhO- UM-P-17',RV

WORKBOOK PAGE: SAM3

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUIDISOLID

SAMPLE
OLUME Of SAMPLE_(ml) (SS) 1.00

9667 DILUTION FACTOR OF SAMPLE (DF) 1.00

'REPARATION FACTOR OF SAMPLE (PF) 0100.00

u01 DIGEST FACTOR (DIL) 1.6156
L.IFETIME IN MICROSECONDS 254.00

SOLID R2 VALUE 0.9988

1RANGE (HIGH OR LOW) LOW I

96005731 INSTRUMENT UNCERTAINTY (IU) 1.13E-08

I NSTRUMENT RESULT IR) B.27E-07

0 DETECTION LEVEL ppg/ 2.29E+00

FUSION01 CONCENTRATION IN SOLUTION (WI1) 8.27E-05

RESULT (pgg) .12E+01

S96TO0870 IRELATIVE % UNCERTAINTY 11.41

DGG

5-102

Result = Conc. In Solution (g/L) * 1000000 1 Dg/L

Detection Level = 3.70 E-08 DF * PF * 1000000/ DF

Relative % Uncertainty = IU I IR 100

Concentration in Solution (g/L) = IR * DF * PF

lAnalyst: DGG Date: 10-Jun-96

Signature of Chemist: JLS Date:

SAMPLE.WBI REV 2.0 - 925009ML

2335
06/10/96 10:03:39I:\925009\OUT\UR9567.WB1



WORKBOOK PAGE: DUP4
Uranium by Phosphorescence: LA-926-009 (A-1)

II
LIQUID/SOLID

DUP

VOLUME OF SAMPLE (ml) (S) 1.00
9667 DILUTION FACTOR OF SAMPLE (DF) 1.00

PREPARATION FACTOR OF SAMPLE (PF) 100.00

U-01 DIGEST FACTOR (Dg/L) 1.7784
LIFETIME IN MICROSECONDS 260.00

SOLID R2 VALUE 0.9994

RANGE (HIGH OR LOW) LOW

96005731 NSTRUMENT UNCERTAINTY (IU) 1.93E-08

NSTRUMENT RESULT (IR) 1.54E-06

0 DETECTION LEVEL pglg 2.08E+00

FUSION01 ONCENTRATION IN SOLUTION (gi) 1.64E-04

RESULT (pglg) 8.66E+01

S96T000870 RELATIVE % UNCERTAINTY 1.3

DG

8-102

Result = Conc. In Solution (gIL) * 1000000 1 Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU I IR 100

Concentration in Solution (g1L) = IR * DF * PF

AnalVst: DGG Date: 10-Jun-96

jSignature of Chemist: JLS Date: /

SAMPLE.W1 REV 2.0 C 925009ML

f V,

I:\925009\OUT\UR9567.WB1

WH0-C-WM-P-17, 'EV. I

06110/96 10:03:41



WHOC? UM-DP-1 70 EV. I

WORKBOOK PAGE: SPIKES

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUIDISOLID
SPIKE

SPK SPIKE BOOK 0 22B55
VOLUME OF SAMPLE + SPIKE (mL) (SS) 1.00

9567 DILUTION FACTOR OF SAMPLE + SPIKE (DF) 1.00
PREPARATION FACTOR OF SAMPLE + SPIKE (PF) 100.00

U-01 DIGEST FACTOR OF SAMPLE (DDF) 1.6156
LIFETIME IN MICROSECONDS 262.00

SOLID R2 VALUE 0.9996
RANGE (HIGH OR LOW) HIGH

96005731 INSTRUMENT RESULT (IR) 6.69E-04
CONCENTRATION IN SOLUTION (91L) (CONC) 6.69E-02

0 SPIKE VALUE (g/L) (SV) 5.69E-02
INITIAL VOLUME OF SPIKE (mL) (IV) 0.10

FUSION01 RIGINAL SAMPLE VOLUME BEFORE PREP (mL) (OSV) 0.10
ONCENTRATION IN SOLN (gIL) FROM SAMPLE FORM (SR) 1.64E4

S96TOODS70

U01

RTS

JLs:

DGG

06110106

Concentration = IR DF * PF

QC Actual (pg/mL) = SV (g/L) * 1000

CC Found (pglmL) = (CONC - SR) * OSV I IV * 1000

% Recovery = CC FOUND I CC ACTUAL

C0 9C ACTUAL = 6.69E+01 pg/mL

CC FOUND = 6.67E+01 pg/mL

% SPIKE RECOVERY - 117.3%

nalyst: DGG Date: 10-Jun-96

Signature of Chemist JLS Date: 9 ,

SPIKE.WB1 REV 2.0 C. 925009ML

hr

I:\925009\OUT\UR9567.WB1 06/10/96 10:03:44



vA;-2-WM-DP-i7D, rEV. I

WORKBOOK PAGE: SAMS

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

SAMPLE

9567 DILUTION FACTOR OF SAMPLE (DF) 1.()o
PREPARATION FACTOR OF SAMPLE (PF) 100.00

U-01 DIGEST FACTOR (Do/l) 17S8
LIFETIME IN MICROSECONDS 253.00

SOLID R2 VALUE 0.9996
RANGE (HIGH OR LOW) LOW

96005731 NSTRUMENT UNCERTAINTY (IU) 1.72E-08

INSTRUMENT RESULT (IR) 1.41 E-06
0 DETECTION LEVEL pg/g 1.98E+00

FUSION01 CONCENTRATION IN SOLUTION (g/L) 1.41E-04

RESULT (pgIg) 7.54E+01

S96T000871 RELATIVE % UNCERTAINTY 1.2

uO1

ELS

DG

8-102

Result = Conc. In Solution (gL) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty = IU I IR * 100

Concentration In Solution (gIL) = IR * DF * PF

Anaiyst: DGG Date: 10-Jun-96

Signature af Chemist: JLS Date: Us ,,

SAMPLE.WBI REV 2.0 '925009ML

I.

2338

I:\925009\OUT\UR9567.WB1 06J10/96 10:03:46



~~ C [" p 1 p7 7V.

WORKBOOK PAGE: DUP7
Uranium by Phosphorescence: LA-926-009 (A-1)

DUP

LIQUID/SOLID

DUP I
tOLUME OF SAMPLE (mL) (SS) 1.00

9667 DILUTION FACTOR OF SAMPLE (DF) 1.00
PREPARATION FACTOR OF SAMPLE (PF) 100.00

1U41 DIGEST FACTOR (DgIL) 1.9160
LIFETIME IN MICROSECONDS 171.00

SOLID R2 VALUE 0.9930

RANGE (HIGH OR LOW) LOW

_DETECTION LEVEL pgig 1.93E+00

FUSION01 CONCENTRATION IN SOLUTION (g/L) 8.38E-05
RErSULT (p919) 4.37E+01

596T000871 RELATIVE % UNCERTAINTY 3.1

5.102

Result m Conc. In Solution (g/L) * 1000000 1 Dg/L

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty = IU I IR * 100

Concentration in Solution (g/L) = IR * DF * PF

nalyst: DGG Date: 10-Jun-96

ISignature of Chemist: . Q 3c .. ) JLS Date: C, f3/ U I
SAMPLEWB1 REV 2.0 L925009ML

~flT U&C
WA rxt'it t2j

2339

1:\925009\OUT\UR9567.WB1 06/10/96 10:03:48



worklistrad Version 0.0 04/18/96
06/13/96 14:31

Page: 1
WHC-SD-WM-DP-179, REV. I

LABCORE Completed RadChem Report for Worklist#: 9570

Analyst: rwk Instrument: U01 Book# -4 f ,i

Method: LI-A hS-%O9Rev/Mod A- i

Worklist Comment: S102. 0.1-10ml sample prep.For spike use: 0.1ml. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

1 STD 0
1 STD 0
2 8LNK-PREP 0
2 BLNK-PREP 0

4 DUP S96T001468 0 F
4 DUP S96T001468 0 F
5 SPK S96T001468 0 F

U-01
aU-01
2U-01

@U-01
SU-01
U-01

@U-01

U-02
U-02E
U-02
U-02E
U-02
U-02E
U-02

SOLID
SOLID
SOL ID
SOLID
SOLID
SOLID
SOLID

6.39E-02

3.98e+1
1

6.76E-02
3.25E+00
2.03E+ I

6.44E+00
2.01E+1

3.83E+00
5.69E+01 6.44E+01

105.790 % Recovery
3.250 Ratio

20.300 ug/g
6.440 Ratio
65.776 RPD
3.830 Ratio

113.181 % Recovery

Final page for worklist# 9570

Analyst Signature Date Analyst Signature

U kd

cL.- -Ato

CAn-6

Units shown for QC (BL K/BKG) may not reflect the actual units.

2n40

Date

*+ e

-tsr-y-v



06/04/96 10:33
A-0004-1

WHC-SD-WM-DP-179, REV. I
Page: 1

LABCORE Data Entry Template for Worklist# 9570

Analyst: 2A.tinstrument: U01 Book# v6ScE

Method: LA-925-009 Rev/Mod ArnL
Worklist Comment: S102. 0.1-10m] sample prep.For spike use: O.lml. new

S Type Sample# R A Test Matrix Group# Project

1 STD @U-01 SOLID

2 BLNK-PREP @U-01 SOLID

3 SAMPLE S96T001468 0 F @U-01 SOLID 96000094 S102
Analytes Requested: U-02 , U-C2E

4 DUP S96T001468 0 F @U-01 SOLID

5 SPK S96T001468 0 F @U-01 SOLID

Final page for worklist # 9570

Analyst Signature Date Analyst Signatirei Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Ahiquot Code.
2341



1Sampi- ID 45B56 Date/Tim- 06'09/9/O 02 -
DescrtOn kS STD. ai Y-4.2 X-1...3+0...

er o 1ntenai .s = 39 us)
-da t;1. -te r + 2.246 g/L

+ .753 us i ution actor 1 mmL

ntsgra 51960 FINAL RESULT 6.76E-05 + 2.20E-06 g/L
_ange :_ _ _ _ _ _ _ _ _ _

$ample ID BL4 PREP Da e/Tim 0 O9/9/ 3;-3:25
ecr ptjon -102 Cal =4. + us)

ae I $tO- - .. 39 us)

,ag~~6r DQ --- -11 9 ^,ac5 + 62 -7 g/L
e -SSE'O ) Oil actor 1 In/L

ntegr FIN L RESULT 3.08E-06 + 6.27E-07 g/L
- H

--------------------- ------------- ------------ ------------------------------
gamplg ID BLK P Date/Time 06/09/96/23:24:11
escription 9- al Y=.34E+9X0

Ref t ntenit 751 t 39 us)
as6r u 75ses H en.8 -07 + 2.50t-QB g/L

feLe 177 + 5.352 us ution tactcr 1 mL/mL

integrated 12609 FINAL RESULT 3.88E-07 + 2-50E-08 g/L
Range: LOW

WHC-SD-WM-DP-179, REV. I

Sample ID S9,T001468 Date /Tine 06 9/95/23:29:01
Qescript.on Q.Q 9a.4 us7).'d(

ttrI. + 2 . 7 7A-07 g/L
-2 FIA iltion tactor 1 mL/mL

ntp 043 FINAL RESULT 3.40E-06 + 2.77E-07 g/L

-------------------------------------------------------------------------------
-p- - ID -9-0-16 8-a e T e 0 6 /0 9 / 9 6 / 2 3 :3 0 4 4

rmple4D 'Tn 4 a Y.0 4t X XO -

ntn+t L. t 39 us)
ge + 44 u s Dilution actOr mn/mL

tegrate 63 - --- - - - - ---------------- - - - - - - -

nge: l

SqQu4-68 DC

p e ID 'S 1Ql46S LK7- rat, .. 6:04

-x- -;nutre1ty jr ( t 3 us )

e r ?u 1, n z oe4 +7 2.E- g/L
etim C + L1.01 u- iuti~on act L/

neg rat ___x_ __P___2

--4- BE---AVA-LABLE C0- - - - - -- - - - - - - - - - - - - - - - -.-- - - - - - -

cgra;j ~ ~ ~ -~~~

- a -, - ;" It SD> Li~ -,1
a' iUi

:Qfly 4U 2.0 0 g/L
±~o 1.01o us bltonactor in/L

lnteMa .?Ht750O FINAL RESULT S O +~ 04 ± 2 or or r

2342 BES"- AVAiLABLE COP,



WORKBOOK PAGE: STD1
Uranium by Phosphorescence: LA-925-009 (A-1)

STD

WHC-SD-WM-DP-179, REV. I

LIQUIDISOLID

r STANDARD- STANDARD BOOK 8 45958
9570 OLUME OF SAMPLE (mL) (SS) 1.00

DILUTION FACTOR OF SAMPLE (DF) 1.00
U01 PREPARATION FACTOR OF SAMPLE (PF) 1.00

LIFETIME IN MICROSECONDS 299.00
LIQUID R2 VALUE 0.9985

7 RANGE (HIGH OR LOW HIGH
96005734 INSTRUMENT UNCERTAINTY (IU) 2.20E-O6- M MNSTRUMENT RESULT (IR) 6.76E-05

0 JDETECTION LEVEL (pg/mL) 3.70E-05

NIA RESULT (PglmL) 6.76E-02- JALUE OF STANDARD 6.39E-02
STD RECOVERY 105.79

RELATIVE % UNCERTAINTY 3.3

U01

RTS

JLS

RWIK

06110196

06/10/96

S-102

Result s DF * PF * IR * 1000

Detection Level = 3.70 E-08 * DF * PF * 1000

% Recovery = Result I Value of Standard * 100

Relative % Uncertainty = IU IR * 100

[Analyst: RWK Date: 10-Jun-96

Signature of Chemist JLS Date:

STANDARD.WBI REV 2.0 925009ML

2343

I:\925009\OUT\UR9570.WB1 06/10/96 10:56:10



WORKBOOK PAGE: BLANK2

Uranium by Phosphorescence: LA-925-009 (A-1)

B LNK-PREP I BLANK
OLUME OF SAMPLE (m (SS) 1.00

9570 DILUTION FACTOR OF SAMPLE (OF) 1.00
PREPARATION FACTOR OF SAMPLE (PF) 100.00

U-01 DIGEST FACTOR (DWL) 1.4S
LIFETIME IN MICROSECONDS 177.00

SOLID R2 VALUE 0.9630
RANGE (HIGH OR LOW) LOW

96005734 INSTRUMENT UNCERTAINTY (IU) 2.50E-08
INSTRUMENT RESULT (IR) 3.88E-07

0 DETECTION LEVEL pglg 1.93E+00

N/A ONCENTRATION IN SOLUTION (gL) 3.88E-05
RESULT (pgg) 2.03+01

BLNK RELATIVE % UNCERTAINTY 6.4

..Uo1

-IT

""K

S-102

Result = Conc. In Solution (g/L) * 1000000 1 Dg/L

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty w IU I IR * 100

Concentration In Solution (gIL) = IR * DF * PF

Analyst: 
RWK Date: 10-Jun-96

Signature of Chemist: -L &Ii C 2 JLS Date: L /t3 PiL,
BLANK.WB1 REV 2.0 4 925009ML

2344

1:925009\OUT\UR9570.WB1
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WORKBOOK PAGE: SAM3

Uranium by Phosphorescence: LA-925-009 (A-1)

SAMPLE

WHC-SD-WM-pDP-179, REV. I

LIQUID/SOLID

SAMPLE

W !k lst< VOLUME OF SAMPLE (mL) (SS) 1.00

9570 DILUTION FACTOR OF SAMPLE (DF) 1.00

PREPARATION FACTOR OF SAMPLE (PF) 100.00

OrU-01 DIGEST FACTOR (Dg/L) 1.9144

MatIx LIFETIME IN MICROSECONDS 222.00

SOLID R2 VALUE 0.9984

Batch Ndmber RANGE (HIGH OR LOW) LOW

96005734 INSTRUMENT UNCERTAINTY (IU) 1.16E-08

-... INSTRUMENT RESULT (IR) 7,62E-07
0 DETECTION LEVEL pg/g 1.93E+00

Sample Prep

FUSION01 CONCENTRATION IN SOLUTION (g/L) 7.62E-05

Sample # RESULT (pglg) 3.98E+01

S96T001468 RELATIVE % UNCERTAINTY 1.5

instrument Code
U01

Prepared By
RTS

Chemist

JLS

RWK
,Date Complete

06/10196
AnalysW]Date

06/10/96

Analysls Time

Sanle Point
S-102

Result = Conc. in Solution (g/L)* 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU I IR * 100

Concentration in Solution (g1L) = IR * DF * PF

Analyst: RWK Date. 10-Jun-96

Signature of Chemist: C JLS Date I / /

SAMPLE.WB1 REV 20 925009ML

2345

I:\925009\OUT\UR9570.WBI 06/13/96 13:51:53



WORKBOOK PAGE: DUP4
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

UPrDUP
OLUME OF SAMPLE (mL) (SS) 1.00

9070 DILUTION FACTOR OF SAMPLE (DF) 1.00
PREPARATION FACTOR OF SAMPLE (PF) 100.00

U-01 DIGEST FACTOR (DpIL) Z1812
LIFETIME IN MICROSECONDS 201.00

SOLID R2 VALUE 0.9840
RANGE (HIGH OR LOW) LOW

96008734 INSTRUMENT UNCERTAINTY (I) 1.OBE-08
INSTRUMENT RESULT (IR) 4.39E-07

O DETECTION LEVEL pglg 1.70E+00

FUSION01 CONCENTRATION IN SOLUTION (g/L) 4.39E-05
RESULT (pgo) 2.01E+01

S96T001468 ,RELATIVE % UNCERTAINTY 3.8

i01

RWK

5-102

WHC-SD-WM-DP-179, REV. I

Result = Conc. In Solution (g/L) * 1000000 / DgIL

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty = IU I IR * 100

Concentration In Solution (g/L) = IR * OF * PF

Analyst: RWK Date: 10-Jun-96

Signature of Chemist: JLS Date: C Px
SAMPLE.WB1 REV 2.0 CJA009ML

-

-'U;

.~I

234G

I:\925009\OUT\UR9570.WB1 06/10196 10:56:17



WHC-SD-WM-DP-179, REV.
WORKBOOK PAGE: SPIKE5

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID
I4.Typ.4Ar - rPK

Concentration = IR * DF * PF

QC Actual (pg/mL) = SV (g/L) * 1000

QC Found (pg/mL) = (CONC - SR) * OSV / IV * 1000

% Recovery = QC FOUND / QC ACTUAL

06110196QC ACTUAL .69E+01 pgmL

-QC FOUND =.4E+01 pg/mL

% SPIKE RECOVERY 113.2%

kSampol PoInt

S-12

Analyst: RWK Date: 10-Jun-96

Signature of Chemist ( J LS Date 'I

SPIKE.WB1 REV 2.0

2347

l:\925009\CUT\WR9570.WB1

I

S96T001468
tnstrument Code

U01

Pmgared B 4

RTS

JLS
'-Anayt

RWK

ate0Complete
06/1 0196

SPK SPIKE BOOK # 22066

Work VOLUME OF SAMPLE + SPIKE (mL) (SS) 1.00

9670 DILUTION FACTOR OF SAMPLE + SPIKE (DF) COO
?TestOdtt 'f PREPARATION FACTOR OF SAMPLE + SPIKE (PF) 00

U01 DIGEST FACTOR OF SAMPLE (DDF) 1.9144

>Mattx .LIFETIME IN MICROSECONDS 273.00

SOLID VALUE 0.9994

?Ysatch Numbc RANGE (HIGH OR LOW) HIG14
96005734 NSTRUMENT RESULT (IR) .A45fr4

4C' PReun# ?> CONCENTRATION IN SOLUTION (g/L) (CONC) 6.46E-02

0 PIKE VALUE (/L) (SV) 6.69E-02
,Samp t4" iNITIAL VOLUME OF SPIKE (mL) (IV) 0.10

FUSIONO1 RIGINAL SAMPLE VOLUME BEFORE PREP (mL) (OSV) 0.10

4Sampe Numbr r ONCENTRATION IN SOLN (qIL) FROM SAMPLE FORM (SR) 7.62E-06

6 925009ML

06/13/96 13:51,38
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45-DAY SAFETY SCREENING RESULTS FOR TANK 241-S-102
PUSH MODE CORES 125 AND 130

SUMMARY

Twenty-five push mode core segments were removed from tank 241-S-102 risers 11 and 14
between January 9, 1996 and March 8, 1996. Safety screening tests specified in the Tank
Sampling and Analysis Plan (TSAP), namely differential scanning calorimetry (DSC),
thermogravimetric analysis (TGA), bulk density, and total alpha activity (AT) were performed.
The upper limit to a one-sided 95% confidence interval was computed for DSC and AT for
comparison to the safety screening limits.

The vapor sampling results for January 26, 1996 are reported in Table 1. The vapor in the vapor
space above the waste in tank 241-S-102 is far below the lower explosion limit (LEL) stated in
the TSAP. Ammonia concentrations are above the 500 parts per million (ppm) threshold
considered by the National Institute of Safety and Health (NIOSH) to be "immediately dangerous
to life or health".

None of the subsamples exceeded either the Differential Scanning Calorimetry (DSC) or Total
Alpha Activity (AT) action limits as stated in the Safety Screening Data Quality Objective. The
data for the liquid and solid waste indicate the tank is "safe" when compared to the criteria in the
Safety Screening Data Quality Objective.

SCOPE

This document is the 45-day report deliverable for the 241-S-102 push mode core samples
collected between January 9, 1996 and March 8, 1996 and received by the 222-S Laboratory
between January 17, 1996 and March 11, 1996. The samples were subsampled and analyzed
according to the TSAP (reference 1). The analytical results are included in Table 6.

Attachment 1 is a cross reference to relate the tank farm identification numbers to the 222-S
Laboratory LabCore sample numbers. The subsamples generated in the laboratory for analysis
are identified in these diagrams with their sources shown.

Dome space flammability screening results, primary safety screening results and the raw data
from DSC and TGA tests are included in this report.

V,
A. '
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Table 1: Characteristics of Vapor Space as Determined by Combustible Gas
Monitoring Tank 241-S-102, Dome Space

Flammable vapor concentration as percent of
lower explosion limit (LEL)

0% 6% 6%

Volume percent oxygen (02) gas 20.9% 20.5% 20.4%

Greater Than Greater Than
Concentration of ammonia (NH3) gas 700 ppm 700 ppm 700 ppm

Concentration of total organic carbon (TOC) 16.2 ppm 25.1 ppm 65.3 ppm
vapor

fl
i.,---- t~,
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Appearance and Sample Handling

Core 125
Eleven push mode core segments were removed from tank 241-S-102 riser 11 between January
9, 1996 and January 13, 1996. All segments were received by the 222-S laboratory on January
17, 1996. The last of the segments was extruded on January 24, 1996. Table 2 summarizes the
extrusion information.

Segment 1 (96-010) produced 1.0 gram of material. This was insufficient for any analyses and
the material was discarded. Segments containing saltcake were divided into subsegments based
on the appearance of the material. Segments 2 (96-011), 3 (96-012), 4 (96-013), 5 (96-014), 6
(96-015), 7(96-016), 8(96-017), and 11 (96-020) resembled saltcake. Segment 6 was divided
into quarter segments A, B, C based on the middle portion of the segment appearing "wet".
Segment 8 was divided into half segments based on differences in appearance noted in the
hotcell logbook. Segments 9 (96-018) and 10 (96-019) resembled sludge and were divided into
half segments. Drainable liquid was recovered from segments 7 (96-016) and 11 (96-020).

Core 130
Eleven push mode core segments were scheduled for removal from tank 241-S-102 riser 14.
Problems with sampling resulted in 14 segments being taken between January 24, 1996 and
March 8, 1996. Initial review of the sampling problems shows no impact to data quality and
these problems will be further explored in the final report. The samples were received by the
222-S laboratory between February 14, 1996 and March 11, 1996. Extrusions occurred between
February 16, 1996 and March 18, 1996. Table 3 summarizes the extrusion information.

Segment 1(96-042) produced no material. Segment 6 was sampled three times resulting in
segments 6(96-047), 6A(96-047A), and 6B(96-047B). Segment 8 was sampled two times
resulting in segments 8(96-049) and 8A(96-049A). Segments containing salteake were divided
into subsegments based on the appearance of the material. Segments 2(96-043), 3(96-044), 4(96-
045), 6A, 6B, 7(96-048), and 8 resembled saltcake. The saltcake in segment 7 was blue-gray in
color, the saltcake from other segments was dark to light gray. Segments 5(96-046) and 8A
resembled a mixture of sludge and saltcake and were divided into quarter segments A, B, and C
based on differences in appearance as noted in the hotcell logbook. Segments 6 and 11(96-052)
resembled a mixture of sludge and saltcake and were divided into half segments. Segments 9(96-
050) and 10(96-051) resembled sludge and were divided into half segments. Drainable liquid
was recovered from segments 5, 6A, and 10. Liner liquid was recovered from 6A and was
treated as a drainable liquid. The liner liquid and drainable liquid from 6A looked the same.

Z-9
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Field Blank

A field blank was provided to the 222-S laboratory with core 125. It underwent the same
analysis as the drainable liquid as instructed by the TSAP.
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Table 2. Sample Receipt and Extrusion Information for Tank 241-S-102, Core 125.

bapl ate Dote te e L.ettqu DrlinhtbI.tili So id

i 96-010 119/96 1/17/96 1;21,96 0.0 0.0 1.0 (discarded) Solids were gray in color and resembled saltcake.

2 96-01 1/10/96 1/17/96 1/21/96 (10 0.0 142.0(upper half) Solids were a mixture of brown and white in color and resembled a
saitcake.

3 96-012 1/11/96 1/17/96 1/21/96 0.0 0.0 224.2 (upper half) Solids were gray in color and resembled a saltcake.

4 96-013 1/11/96 1/17/96 1/21/96 0.0 0.0 176.4 (upper halt Solids were light gray to gray in color and resembled a saltcake.

5 96014 1/1196 /17/6 12319 0, 00139.7 (lower halt)

1 35.7 (upper half ) Solids were light gray to gray in color and resembled a salteake.

33.3 (qtr seg: A)
6 96-015 1/11/96 1/17/96 1/23/96 00 0,0 2302 32 (qtr seg+ A Solids resembled a saltcake. Quarter segments A and C were light gray in6 96015 Ill /96 1/1796 /23/6 00 0. 20.2 qtr Rs. R)

49.5 (qtr seg: C; color. Quarter segment B was gray in color.

7 96-016 1/12/96 1/17/96 1/23/96 0.0 88.5 164.6 (upper half) Drainable liquid was gray and opaque.156.4 (lower half) Solids were gray in color and resembled a damp saltcake.

8 96-017 1/12/96 1/17/96 1/23/96 0.0 0.0 193.3 (upper half) Upper half solids were gray in color and resembled a sallcake.
77.6 (lower half) Lower half solids were brown and white in color and resembled a saltcake.

9 96-018 1/12/96 1/17/96 1/23/96 00(upper half) Solids were black in color and resembled a sludge.96-08 112/6 1/7/9 1/3/96 0.00.02301 (lower half)

10 96-019 1/12/96 1/17/96 1/23/96 0.0 0.0 210.0 (upper half) Solids were black in color and resembled a sludge.
198.8 (lower half)

96-020 U13/96 1/17/96 1/24/96 0.0 13 300,5 (upper half) Drainable liquid was clear and light yellow. Solids were gray in color and
I 0 / 1 resembled a salicake.

['a

2:
0

a-a
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CD



WHC-SD-WM-DP-179, REV. 0

Table 3. Sample Receipt and Extrusion Information for Tank 241-S-102, Core 130.

1 96-042 1/4/96 2/14/96 2/16/96 0.0 0.0 0.0 No drainable liquid or solids were present.

2 96-043 1/24/96 2/14/96 2/16/96 0.0 00 139.9 (upper half) Solids were medium gray in color and resembled a saltcake.

3 96-044 1/24/96 2/14/96 2/16/96 0.0 00 245.0 (upper half) Solids were medium gray in color and resembled a saltcake.

4 96-045 1/24/96 2/14/96 2/16/96 0.0 0.0 184.8 (upper half) Solids were ranged from gray to white in color and resembled a very fine,
crumbly salteake.

53A4 (qtr seg: A) Drainable liquid was yellowish/gray in color and opaque.

5 96-046 1/26/96 2/14/96 2/16/96 0.0465.4 (qtr seg: ) Solids were gray in color and resembled a mixture of sludge and satteake.
142.9 (qtr seg: C) Quarter segment A is top wet saltcake; quarter segment B is solid

sludge/saltcake; and quarter segment C is solid sludge/saltcake.

6 96-047 u29/96 2/ i4/96 2/16 /96 0.0 0.0 -6 (upper half) Solids were gray in color and resembled a mixture of sludge and saltcake.
32.1 (lower half) The solids were subsampled in half segments.

Liner liquid collected was gray and opaque.
6A 96-047A 3/7/96 3/8/96 3/14/96 139.0 72.0 122.2 (upper half) Drainable liquid collected was gray and opaque. Resembled liner liquid.

Solids were gray in color and resembled a wet saltcake.

6B 96-047B 3/7/96 3/8/96 3/14/96 0.0 00 290.8 (upper half) Solids ranged from light gray to dark gray in color and resembled a damp
228.0 (lower half) saltcake.

7 96-048 3/8/96 3/8/96 3/14/96 0.0 0.0 84.7 (upper half) Solids were blue-gray in color and resembled a damp saltcake.

8 96-049 3/8/96 3/8/96 3/14/96 0.0 0.0 124.4 (upper half) Solids were dark gray in color and resembled a damp saltcake.

8A 96-049A 3/8/96 3/ 1/96 3/18/96 0.0 0.0 9.0 4(qtr seg ) Solids were gray and black in color and resembled a mixture of sludge and

lI 9.8(qtr seg: C) satcake.

9 96-050 3/8/96 3/11/96 3/18/96 0.0 0.0 2289(lower half) Solids were black in color and resembled a sludge.

96-051 3/8/96 3/11/96 3/18/96 0.0 43.4 194.7(upper half) Drainable liquid collected was black in color and opaque.10 203.4(lower half) Solids were black in color and resembled a sludge

1 96-052 3/8/96 3/11/96 3/18/96 0,0 0.0 $3024(ower half Solids were black in color and resembled a mixture of sludge and salicake.

I,'
C ~)
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Analytical Results

95% Upper Confidence Limit

The Upper Confidence Limit was calculated for each Differential Scanning Calorimetry (DSC)
and Total Alpha Activity (AT) result and are presented below. This limit was calculated with a
confidence level of 0.95 and degrees of freedom of n-I by the following formula:

x + (f-value) * -

V'n

where:

x = mean,

t-value = 6.314 for two results or 2.92 for three results,

s = standard deviation,

n = number of results.

Differential Scanning Calorimetry (DSC)

The energetics determination was performed by DSC using procedure LA-514-113 Rev. C-I or
LA-514-114 Rev. C- 1. The analysis was performed in duplicate on the direct sample. The
exothermic energy based on dry weight of sample was calculated for all samples. The average of
the TGA results for each subsample was used in the dry weight correction for that subsample.

Nineteen of the forty solid samples exhibited exotherms ranging from 1.51 to 244.4 joules/g on a
dry weight basis (1.30 to 142 joules/g wet weight). Four of the six drainable liquid samples
submitted for analysis exhibited exotherms ranging from 116.0 to 306.3 joules/g on a dry weight
basis (67.8 to 162.0 joules/g wet weight). The field blank result was 0.00 joules/g. No sample
results exceeded the action limits for DSC dry weight basis.

Relative percent differences (RPDs) greater than 20% were reported for five of the forty solid
samples. The high RPDs were in the range of 22.7% to 79.2%. Sample 96-051
(S96T00 1433/lower half) has an RPD of 22.7% and a mean value of 136.3 joules/g. A rerun was
not requested since the sample is below the action limit and only slightly outside the 20%
precision mark. Samples 96-018 (S96T000769/lower half), 96-049A (S96T001430/quarter
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segment B), 96-052 (S96T001434/upper half), and 96-043 (S96T001 141/upper half) had RPDs
of 54.7%, 23.3%, 39.9%, and 79.2% respectively. The high RPDs can be attributed to small
exotherms and the heterogenous nature of the samples. A triplicate was run for sample 96-043
with a result of 2.68 joules/g. The sample had a result of 1.51 joules/g which gives an RPD of
55.8%. Reruns were not requested for these samples.

Sample 96-015 (S96T00076 1/quarter segment A) exhibited a sharp peak at 900C. This was the
result of a loose connection on the DSC and is not considered in the result. Sample 96-047A
(S96T001382/drainable liquid) exhibited two exotherms. The result is the summation of the two.

The one-sided upper 95% confidence limit was calculated for each sample and the results are
presented in Table 4. The maximum solid result was 260.87 joules/g for 96-019
(S96T000770/upper half). The maximum drainable liquid result was 385.21 joules/g for 96-046
(S96T001125/drainable liquid). Both results are below the action limit of 480 joules/g.

The raw data for the core 125 composites (S96T000777 and S96T000780) are included in the
DSC raw data because it was batched with subsamples. The core composite results are not
required in this report and will be addressed in the final report.

On the following tables UH refers to upper half, LH refers to lower half and QS refers to quarter
segment.
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Table 4: Comparison of Core 125 Solids Dry Weight DSC Results at a 95% Confidence Level

CustomeD Segment- LabCorP
?orfion __ __ _ __ I s ttl e~aiG L mi 5EN

96-011 2 UH S96T000755 0.00 0 0.00 0.00 .M

96-012 3 UH S96T000756 0.00 0.0 000 000 0.00

96-013 4 UH S96T000757 0.0.00 00 000 .0

4 LH S96T000758 000 000 0.00 000 0.00

96-014 5 UH S96T000759 48,21 43,52 45.87 3.32 6W67

5 LH S96T000760 54,64 51.98 53.31 1.88 6.71

96-015 6 QS:A S96T000761 0.00 0.00 0.00 0.00 0.00

6 QS:B S96T000762 73.24 67.41 70.33 4.12 8.73

6 QS:C S96T000763 38.62 40.20 39.41 1.12 4440

96-016 71UH S96T000764 0.00 0.00 000 0.00 000

7 LH S96T000765 0.00 0.00 0.00 0.00 .M

96-017 8 UH S96T000766 0.00 0.00 0.00 0.00 OM

8 LH S96T000767 176.90 195.20 186.05 12.94 243,82

96-018 9UH S96T000768 48.08 48.91 48.50 0.59 51,12

9 LH S96T000769 63.91 36.45 50.18 19.42

96-019 10 UH S96T000770 244.40 238.20 241.30 4.38

IOLH S96T000771 212.30 219.00 215.65 4.74 236.80

96-020 11 UH S96T000772 0.00 0.00 0.00 0.00 0.00

1
Is
LI

0

-4
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Table 4: Comparison of Core 130 Solids Dry Weight DSC Results at a 95% Confidence Level

Cuitfi-er 1 f Segment- i abCorem l Du i te ndre
ori Resl Ma Mt s

96-043 2 UH S96T001141 1.51 3.49(dup) 2.68(trip) 2.56 1.00 4.24

96-044 3 LH S96T001145 0.00 000 0.00 000.00

96-045 4 UH S96T001146 35.71 29.41 32 56 4.45 5145

96-046 5QS: A S96T001147 2337 26.51 24.94 2.22 34.85

5 QS: B S96T01 148 000 0.00 0.00 000 0.00

5 QS: C S96T001149 0.00 0.00 0.00 000 0.00

96-047 6 UH S96T001150 0.00 000 0.00 0.00 0.00

6LH S96T001151 0.00 000 0.00 0.00 0.00

96-047A 6A UH S96T001386 0.00 0.00 0.00 0.00 0.00

96-047B 6B LII S96T001399 0.00 0.00 0.00 000 0.00

6B LH S96T001401 0.00 0.00 0.00 0.00 0.00

96-048 7 UH S96T001390 0.00 0.00(dup) 0.00(trip) 0.00 0.00 0.00

96-049 9 UH S96T001409 0.00 0.00 0.00 0.00 0.00

96-049A 8A QS:A S96T001429 82.89 85.15 84.02 1.60 91.15

BA QS:B S96T001430 62.83 49.72 56.28 9.27 97.66

8A QS:C S96T001431 19.81 21.49 20.65 1.19 25.95

96-050 9 UH S96T001441 0.00 0.00 0.00 0.00 0.00

9 LH S96T001442 25.77 28.38 27.08 1.85 35.31

96-051 10 UH S96T001432 108.90 120.40 114.65 8.13 150.96

10LH S96T001433 120.80 151.80 136.30 21.92 234.17

96-052 11 UH S96T001434 41.39 62.00 51.70 14.57 116.76

II LH S96T001435 0.00 0.00 0.00 0.00 0.00

0

0

-

CC)
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Table 4: Comparison of Core 125 Liquids Dry Weight DSC Results at a 95% Confidence Level

CustmI Segment - Labbftre Iape Duplct enSanad Cniec

FIELD BLANK FIELD BLANK S96T000838 0 00 0.00 0.00 0.00 0.00

96-016 7DL S96T000773 0.00 0.00 0.00 0.00 0.00

96-020 11 DL S96T000634 1 116.00 133.00 124.50 1202 17817

Table 4: Comparison of Core 130 Liquids Dry Weight DSC Results at a 95% Confidence Level

Customer 1m Smple Dupltatd

_____ _ ___ ___ oules mL jbuesi&joXe m__ __ j__ule _ /m_

96-046 5DL S96T001125 306.30 276.60 291.45 21.00 385.21

96-047A 6A LL S96T001383 226.90 189.30 208.10 26.59 326.80

6A DL S96T001382 222.30 205.20 213,75 12.09 267,73

96-051 10 DL S96T001437 0.00 0.00 000 000 0.00

Ii

4

-4

6
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Thermogravimetric Analysis (TGA)

The percent moisture was determined by TGA using procedure LA-560-112 Rev. B-1 or LA-
514-114 Rev. C-1. The analysis was performed in duplicate on direct samples.

The results for the solids ranged from 3.18 to 44.62 percent moisture. The results for the
drainable liquid ranged from 44.96 to 65.75 percent moisture. The field blank gave an average
result of 99.96 percent moisture.

Some results were determined by summing two or more weight loss steps. Typically weight
losses above 2000C were not used in determining the result. The samples exhibiting this
behavior show no discernable pattern. More information may be obtained by examining the raw
data.

RPDs greater than 20% were reported for five of the forty solid samples. The high RPDs were in
the range 24.2% to 164%. Sample 96-047 (S96T001151/lower half) has an RPD of 24.2% and
mean result 27.08 percent moisture. A rerun was not requested since the sample is above 17
percent moisture and only slightly outside the 20% precision mark. Samples 96-047A
(S96T001386/upper half) and 96-048 (S96T001390/upper half) had RPDs of 37.8% and 164%.
The sample of 96-047A was shifted by static electricity; a triplicate was run with a result of
18.91 percent moisture. The duplicate for this sample had a result of 19.37 percent moisture,
which results in an RPD of 2.4%. The duplicate of 96-048 was shifted by static electricity; a
triplicate was run with a result of 21.72 percent moisture. The sample had a result of 22.81
percent moisture, which results in an RPD of 4.9%. Reruns were not required. Sample 96-015
(S96T00076 1/quarter segment A) had an RPD of 76.6%. This is the result of a low moisture
content in the sample and a rerun was not requested. Sample 96-015 (S96T000763/quarter
segment C) resulted in an RPD of 52.9% on the Mettler DSC. The sample was rerun on the
Perkin-Elmer DSC and resulted in an RPD of 0.16%. Sample 96-020 (S96T000634/drainable
liquid) resulted in an RPD of 42.9%. The sample was rerun and resulted in an RPD of 2.98%.

A ;
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Density

The density measurements for all solid samples were determined by performing a bulk density
analysis during subsampling using procedure LO-160-103 Rev. B-0. A single determination was
made for each sample.

The density of liquid samples is not necessary for safety screen purposes since the total alpha
results for liquids do not require correction for density.

The results of the bulk density test ranged from 1.44 g/mL to 1.92 g/mL. The higher bulk
density of 1.92 g/mL was used to calculate the solid total alpha activity action limit for the tank.

Total Alpha (AT)

The AT determination was performed in duplicate using procedure LA-508-101 Rev. D-2. The
analysis was performed on direct samples for the liquids. Solid samples were prepared for
analysis by performing a fusion digest in duplicate, following procedure LA-549-141 Rev. D-0.
The fusion digest is indicated with an "F" in the aliquot class (A#) column in Table 6.

The maximum result for the solids was 1.81 gCi/g for the duplicate result of 96-049A
(S96T00147 1/quarter segment B). All of the solids were below the action limit of 32.00 MCi/g
(based on a bulk density of 1.92 g/mL). The maximum result for the liquids was 1.21 e-2 vCi/mL
for the duplicate result of 96-020 (S96T000634/drainable liquid); the sample result was less than
1.46e-2 MCi/mL. All other results were below the detection limit. The field blank result was less
than 1.19e-6 gCi/mL.

High RPDs in the range of 26.4% to 85.6% were reported for seven of the forty samples. These
were due to low alpha activity. No reruns were requested because the samples were below the
action limit. Spike recoveries were outside QC limits for three of the thirteen samples spiked.
These were in the range of 62.12% to 75.20%. The low spike recoveries are attributed to matrix
interference for these samples; solidsbn the phmchet after drying resulted in self-adsorption.

The 95% upper confidence limits were calculated for each sample and are presented in Table 5.
The maximum solid result was 1.94 MCi/g for 96-049A (S96T001471/quarter segment B). This
result is below the action limit of 32.00 MCi/g. No confidence limit can be assigned to the liquids
due to the below detection limit results.

On the following tables UH refers to upper half, LH refers to lower half, and QS refers to quarter
segment.
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Table 5: Comparison of Core 125 Solids Total Alpha Results at a 95% Confidence Level

CustomerlID 8cgmeint - Lab~orelID amle DpiaeMa tnadCniec
P rtions

96-011 UHS96T000861 3.12e-2 3.43e-2 3.28e-2 2.19c-3 4.25e-2

96-012 3 UH S96T000862 8.30e-3 9 27e-3 S.7
9e-3  

6.86e-4 I.l8e-2

96-013 4 UN S96T000863 S.05e-3 6.62e-3 7.3 4e-3 1.01ec-3 I .1Se-2

4 LH S96T000864 2.6ke2 2 29e-2 2.45e-2 2.26c-3 
3

.
46 e-2

96-014 5 UH S96T000865 I.07e-2 6 42e-3 8.56e-3 3.03c-3 2.21e-2 C
5 LH S96T000866 I.22e-2 S.45e-3 I.O

3e-2  
2.65e-3 2.22e-2

96-015 6QS:A S96T000867 7.31e-3 7.20e-3 7.26e-3 7.78e-5 7.60e-3

6 QS:B S96T000868 4.49e-2 3.73e-2 4.1 le-2 5.
3
7e-

3  6.5 le-2

6 QS:C S96T000869 7.S1e-3 6.55e-3 7.l8e-3 S.
9

le-
4  1.12e-2

96-016 7 UH- S96T000870 2.9
9
e-2 3.20c-2 3.l0e-2 I.

4 8e-3  
3.76c-2

7 LH S96T000871 2.2
9
e-2 2.80e-2 2.55c-2 3.6ke-3 4. 16c-2

96-017 8 UN S96T000872 8.50e-2  
6.52e-2 7.51e-2 I.40e-2 I.38c-1

-Mrn

8 LH S96T000873 2 .86 e-2 2 .S5e-l 2.71e- 2.19e-2 3.68e- 

96-018 9 UH S96T000874 7.6 7e-3 6.33e-3 7.O3e-l 9 .4 8e-2 1.12e+0

9LH S96T000875 2.9 e-I 1.72e-1 145e-2 2.62e-2 3.07e-2

96-019 10 H S96T000876 4.47e-1 4.83-I 4.65e-3 2.55e-2 579e-2

6 LHA S96T000877 4.93e-2 5.77e-2 5.35e- 5.94e-2 6.51e-2

96-020 7I UH S96T000878 <4.45e-2 3 .10e-2 NA NA NA

C)

C;)
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Table 5: Comparison of Core 130 Solids Total Alpha Results at a 95% Confidence Level

9n Upe

96-043 2 UH S96T001173 4.0 6e-2 3 96e-2 4 .0le-2 7.07e-4 4.33e-2

96-044 3 IH S96T001174 1 62e-2 I 53e- 2  L58e-2 6.36e-4 1.86e-2

96-045 4 UH S96T001175 1.45e-2 1.23e-2 134e-2 1.56e-3 2.03e-2

96-046 5 QS: A S96T001176 4,02e-3 4.45e-3 4.24e-3 3.04e-4 5.59e-3

5QS B S96T001177 9.37e-3 9.15e-3 9.26e-3 1.56e-4 9.95c.3

5 QS: C S96T001178 198e-2 2. le-2 2.05e-2 9.19e-4 2.46e.2

96-047 6 UH S96T001179 7.7 7e- 2  75 8e-2 7.68e-2 1.34e-3 8.27e-2

6 LH S96T001180 .71e-3 11 5-2  L.0Ie-2 1.97e-3 1.89e-2

96-047A 6A UH S96T001465 2.17e.2 8.69e-3 1.52e-2 9.20e-3 5.63e-2

96-047B 6B UH S96T001466 1.99e-2 l30e-2 1.65e-2 4.88e-3 3.82e-2

6B LH S96T001467 1.55e-2 i.77e-2 1.66e-2 1.56e-3 2.35e-2

96-048 7 UH S96T001468 2.38e-2 1.98e-2 2.18e-2 2.83e-3 3.44e-2

96-049 8UH S96T001469 2.24e-2 3.37e-2 2 ,81e-2 7.99e-3 6.37c-2

96-049A 8A QS:A S96T001470 L64e-1 I.76e-l 170e-I 8.49e-3 2.08e-I

8A QS:B S96T001471 I.76e+0 1.81e+0 1.7 9e+Q 3.54e-2 i.94e+0

8A QS:C S96T001472 1.96e- 1 .74e-I .85e-1 1.56e-2 2.5 4e-

96-050 9 UH1 S96T001473 1.88e- I 1.6Ie-l 1.75e-l 1.91e-2 2.60c-I

9 LH S96T001474 1.35e-1 1 .29e-I 1.32e-l 4.24e-3 1.5le-I

96-051 10 UH S96T001475 2.47e- I 2.26e.1 2.37e-I 1.48e-2 3 .03e-l

10 LI! S96T001476 5.87e-I 6.16e-1 6.02e-l 2.05e-2 6.93e-I

96-052 11 UH S96T001477 7.27e-I 6,41e-1 6.8 4e-l 6.08e-2 9,56e-1

II LH S96T001478 I .23e-I 1.33e-I 1.28e-I 7.07e-3 1.60e-I

t

1)
-4
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Table 5: Comparison of Core 125 Liquids Total Alpha Results at a 95% Confidence Level

k ,,95% Upper
Customer ID Segment - LabCore ID Sample Duplicate Mean S CmnidEcA

Portion Result Result Deviation" Limit (NMEAN)

PCi/nil. Ci/mL pCi/mL yCi/mL

I. If>D BILANK 1 11.1) HIANK S6I 00083S I.9-6 1 19,6 NA NA NA

96-016 7 1, S961000773 -941,3 I 1 S-' NA NA NA

96-20 1 1 DI 6T000614 1 1 21,-7 NA NA NA

Table 5: Comparison of Core130 Liquids Total Alpha Results at a 95% Confidence Level

95% Upper
Customer I1) Segment - LabCore I) Sample Duplicate Mean Standard Confidence

Portion Result Result Deviation Limit (MEAN)

12Ci/mnl /Ci/mL pCi/rmL pCi/mL

6-016 51). 59100 1125 I A2-2 1141,-A NA NA NA

0-0417A 6A II. 5961001383 I 40-2 -I 54c.2 NA NA NA

6A [A. 5961001382 <1 6 9c-2 I 54c-2 NA NA NA

%6-OsI 10 DI, 561001437 -7 29r- - 19c-2 NA NA NA

IZ

6-)
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